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Abstract of JP2000082482 

PROBLEM TO BE SOLVED: To prevent flow 
rate of gas passing through each cell from 
becaming nonuniform, resulting in 
deterioration of cell performance. SOLUTION: 
A separator 30 has holes 40, 41, 42 and 
recesses 90, 91 formed on one face. These 
recesses define an in-cell oxidizing gas flow 
passage in a space to an anode. Oxidizing gas 
to be supplied from the outside to a fuel cell is 
distributed from a oxidizing gas supply 
manifold defined by the hole 40, passing 
through the in-cell oxidizing gas flow passage 
defined by the recesses 90, 91 collected in an 
oxidizing gas exhaust manifold defined by the 
hole 42 and exhausted to the outside. In this 
case, the oxidizing gas passing through the in- 
cell oxidizing gas flow passage is passed via 
an oxidizing gas distributing manifold formed 
by the hole 41. 
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mtx^-xHtL. m&nm3 mzx? u-yepeij 
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[0 04 1] ry-H3 2fc«ttf^y-h*3 3(i, 

[0042] w-? 3 o ts. #x*m&<vmmtiM 
mm. tj-#y*EmLxtfx*m&tLtzm 

Q*z<r^i5<Dmfrh&tzm : ?zm.b~t :! mmx'bh. 

tth*>. 4r^V-^3 0<7)lffl^)^{Ctt. 
ffl(C«)o-CB5«-r-l»3o«07LT*S?La54 0, 4 1,4 

Plt<BINg-$-£?lil&5 0. 5 1, 52tfmi>tlX^ 

-fe^ix— ?3 0fcL -ecDffiBfc. J3r5£OJB 
#<M&£if;iT^S. I22tc*1-J;dtc. -feAV-? 

3 OcO-tfcDfflfcfi. Sftt7t:^K^J:oT?Lg54 Ofc 

m^zi. nXH&4 1 fc «fcVTFL&4 2 £iliI3-££G!ja5 
9 1 tWmibtlX^h. 3 0(^<0IC 

5 0fcctOTFLg|55 l£iiii-f-?.tH]gI59 2fc. Rt<JSlft 
L^tt(^io-C?Lg55 lfcJ:tf7tJa$5 2£3IMt- 

[004 3] HI [ZTFtk o te. *y tlx - ? 3 0 
SBt3 1, ry-h'3 2fcJ:rX^V-H3 3t^ai 

Sfi.TJiHwi^ofcJttftU $^cx^7?«li 5$: 
9i\i, tm-r %>av-v3 3<7)mffit<7)mz$.*;)Vft 

IHt;#xSa&£«j£U ?l&5 Oi: 5 1 , *5«ttmSP5 

lfc52£^§-£S[HlgP9 2t5j:t/9 3li. 

7/- H 3 2<0«iiifc<0BHc#-b/n*i«fi^aW*» 

[0 044] #-fe;l'2 0$r«JiLTX^-y^^jgl 5 5: 

on x^-y^*ijti srtgus-ecoss^caji-rs 

K-fk^«^-*-^H6 0$r^-f&. 

4 111 RC<X^-y^^itl 5rta5^^SB*|6l(C 

m*toizwM-t&mttfxmiii-?-*->i> k 6 2 1 mt 

■th. ?lg&5 0«. mt<Xfv?ffimi5£ 

wmmii\ft\,znwth®®tixim~?-*->i' h 6 3 



£»J£U 7Lg|55 1{i^^iii»S[-7-*-;PH6 4S: 
L s ?L»5 2l4««^«Wl-e=*-;W K 6 5 *» 
JfrtS (H2#Bg) . X^-y^^iSl 5rtfc»jR**lfe 

<Kwt*.(aaw-*H5t«R) . 

[0045] fiUJHUI L1z&mt*ffit hX 9 >y ^«J1 

3 2, «M(K3 1, #V-K3 3. -feAl/-^3 0O 
WfTHi»tea*rti:*. Sfcfc. *vmmzimfiL3 
6, 37. *g*l$38, 39. iyH71/-h80, 8 

5 LTH 3 Izm-Z * ? ?fltt 1 5 
6. 

[0 04 6] &€1£3 6, 3 7»4»WK^-#y4«E 

3 8,39 ii*J**®mmcOtm&mtlZ J: oT#J*S 
*U x> YTV— h 8 0 , 8 SttMtt&ff *.fcM9tt& 
«tJ:-3T»*S<xrv%6. *fc % *WE3 6. 37fc 
(i«l«lffi**F3 6A. 3 7A5WRttWlT«9, 

WK3 8«J:lfx^Hru-h80fctt. *H&f*Rfc 

fiat, 4o<o?taj*w^nTv^. i>p 

7 , l/-h8 0Cli. 7LSB7 0. 7 2. 7 3. 7 5A*Klt 
MiTV* <l23#fS) . 7LSP7 0. fcitf. m««3 

6 3 8 iz&^x zto&stttntiam&Hf 

«&L/d&fl^x{fttevx*>-/W H 6 0 (cS5i-ti,^x 
3W*»J«"r4. 4fc, TLS&7 2, fci^ S«^3 6 

& Ltzmttfxm h 6 2 ^xgg 

a. mwx&%r?-*~frF6 3iz&M-t&tfxtfm 
iz&^xzfiizttmLxmihtitziifflz, tmtfxffl 
[0047] x^>y^<titi 5frt>%&tmmmz®ft 

ZitZtZlZlt, X.>FTU-h8 0tfffiz_&1LU7 3 

iximmoDma «t x/ms. tn* ^xnmmmzm^ 
-f&ggT'fts. mmmmmftz-tztztz 

J±, ?LSP7 5kia^L^^«!!!f4**xSfaigai:*^^$ 
?LSJ7 2i:0*L^^K^'^ai5ISt*^§ 
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[ 0 0 4 8 ] X? >v ?*83i 1 5 £*tj£t&fc 

mmiza. -b/NV-^ 3 o fcifrr*««ic8 wasted 

^-/pg|51*#^ft*>iT.&. ^<o^-;i^W4. 

x? y?tsm 5rtlcfcvvam#xfc&-fc#x 
[0049] $X±MWl,tz&ffitfrt>t!:hX7 v 

xm#>ttvm&t t-ct&uu fcsuwM 

<oftmzx?y?ffimi 5*ifmLtz±.Txi?v7im 
mtcoffiiftiuzm o flff x . x? y?mm5 izwmt> 

[0050] IMZLfcmWT'li, 3 0 

(4. ^-^y5:ff«eLT^xW§fcL^®?g^*-^ 
ytcJ: ->T^f-l>C i: 4: LtztiK HSrSttSKJ: ->X 

Ti-kW £MIWfc:4oT?&£-fl>i§£fci4. 

<Oflffl£iifc?ftS C 1 1 LX t> iW 
[00 5 1 ] H2T'{4ie«U^*^^\ *HJfi 
m<r>*)iv—9 3 o<4. iHfc#x#jffi&-f 
-^h*^«-ri.^ofLgc4o~4 2. am, tm 

*!xtfWkt&tixv-*->VY*Bm-&tzV><r)1[& 

5 o~5 2<»:, 

ft®*nnizftft**imz*>:hzti,z£'>x, mm. 
mft®<nm.*mfe<vm&m<,z&~>x^h. z<oxo 

*}WC. ?L^4 0~4 2fcJ;l^5 0— 5 2*^ 

f$.zixx\^me>2 m<7>iB.®izmf izt & 
i. &ffl*<r)%mizmtmtfni. *mxvmtim 
mmbt>%^tc#>. ttn*mz^x<nzt&j±<n>wn 

[00 523 Srfc. 01t3<kW12(^t?t-fe>'N , U-^ 
3 0T14.. m-fe^rtlCt><tS^XOSEn$rt>* i 0 J ^-r< 
"tifcftC 03959 0, 9U4, ffiRW¥-tB%Wm&<?> 
XolzmfrUzV. Zti^ff3WM9 0 . 9 1t>«kyiHSS 
9 2. 9 3Ctl lOStCli. *<7>JM>>^Ji}-f6J5r5g 

<m&<7>mi.<r)Cxwmtim.v *>tix v . ms$ 9 o , 9 



1, 9 2, 9 3tiyt^^Cl<7)J:3=S:dl^)S£7)-^!l^ 
S4tC*^. 124 (A) 14. ?La54 0t}«tlXHg?9 0O 
-^^t&^L^^Sra^-TTffiH-CfcO, 04 (B) 

14, ®4 (a) iz&v&A-Amwwm-zmb-rmM 
mx'$>h. mizfjrtxoiz. Gna59o^4. -e^jgffi 
fr^oi-rhmt<?>a®9 4t)mve>tLX^&. z.tih 

^ti^K<n{h^9 4»4. BfrK#B&B£UST'J> 0 s 

nc7)flgp 9 4 <9SfgS5t4 . X * >y ? «Bt 1 5 Srffl*;£T*: 
fc#£l4. B8$-f£Xr/-K3 3i:&U Z0>/rV-l* 
3 3 J: «^m«rt«-e*4Mt*« 

^SBHbyxt4. m-encOOg?9 4coffl!lfflfc«^L. 

[0053] dW4 o DflgP9 0{C|5Jt^>ix^Ogi59 
4{4. -C-cr)^T'^fi£l5c««B4:«-r-5C:k{c4oT3E 

^•=3r^€tt^ii«-fskS{*. Gfla59o*<^-rsm-fe 
mx<witt&dU£iz®L, #xcommmt:fo±.Zit2> 

b^o®Ztt-t&. &fz. HSP9 1 , 9 2. 9 3C 
0flg|59OCfcttl»OgP9 4 4:IM^cOi!]itSii*<iS{t(5> 

1959 4(4. BrWB&H«^k L^*<. fl&6ftafcDOf8iI 
Sr^SfiB{ciEK^I»^i:kLT^mv\ dSgP94<7) 
«fc o izttiZtiOWUPUzfrfik fCEBf S<0-a4=5r 

iz^mzm&m^mizttmt&m&t-t&z t t>-e§ 

•b^-U-^«ffitc^$^|.'e^-fii^TO4. » 

itcOEO^*«^51$-*S7Lg|5t;J:oT^$ix*^v^ 
*-yPKiaT, ^^SSl^Tltk ^oTV^(4*J:v\ 

[0054] mz. i^±co4 o ^«jS2r«i^^«immfa 
izMf&mmtfx&zxmittfxntiiiixiz^xwffli- 

6. ig^xtcov^TSlWS. 05J4, X? 

•vftmi 5ftX'CDM{t#Xcr>fctlt:iLim£mh-m 

wmx'&h. m&LK£oiz. m&mm&t&miti 
tzmittfxmtegimi, ktp- h 8 o izmihti 
^?L957oc«^§n. mittfxmtemwfi^mtezti 

hWitrtx <4. tmWL3 8i5£TSikm®.3 

6<ottfc-rz®mi,zm.vhtit:iif$Z'frvx. mcjjx 

mr?-*-)\> H 6 0 tc«A$ . Kfli^AttlSv 
^*-/UK6 0l*l5:aija-ti.K^^{4. ##-byP2 0 

y- h* 3 3 i: OST'^$itS^XggK (HMr/H*) 

awfc**»*utBKbifxtt. m^ivmtfcttx'mfrt. 
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tz1LU4 1 lz£iXBtf&1xhffit*fxffi8l-?-*->\, 
[0055] mfcfiZW-l-K-fV F 6 1 "CI4, *tl 

^-?3 0«iJ?U54 l£*|-Lt\ ##-b;W2 0 
fcfcWC. #^^-^3 0*<flltSIHia591i:l9S^ 

BSCS**.*. Citfe#HrA'rtlWby^8Wte»*»ixfc 

K^byxii. &±frim{£#ztimfrbwmm i± 

BMfctfxUU ±ttu-9 3 0 fc3Mtfe*iJfc?L*4 2 fe: J; 

[0056] Wbyxt«Bv~*-^H 6 2Tli. 1Mb 
tfxfft&v^*-^ F 6 0 IzMftjfXtfWM 

XJWJ F 6 2 £SIj§ LfcIMt#*lis X 9 •/ 

i s^awic**-* t » xy fti^- f 8 o wr 
»t4.*ut?L*7 2ks sm«3 6fcj:tfief*«it3 8<7># 

[0057] J2Lh, X9f9Wt 1 5 rtte*J»t*IWby 

xwatntov^TSMBUfc**, X9^9mm.i5^za 
vhmm*fx<nm.iiiz-?ux i>mmx'h h . amnfftfl- 

0telW6#irtM7 3te*«3*u jKtttfxftttiai 
*»S>«tft3ii*«B;Sr*tt* *feg«?3 8t3j:l/*«S3 

* 3 0*Hli43FL»5 0fci-9T#rtS*i*«*MT*« 
tftvr.«-/PK6 3nic«A8tL«. «WXr^tt»v- 
F 6 3 mmjgrt-ZMfttfXte. **fe/l' 2 0C 
tfV^T#*^aW^8B» (DflgB9 2 i:B8g-r&7V 
- F3 2 k<?)fflV&j8.Zti& ) «ftM£*KJ& 
##-b^2 0rt<^|WrA<rt«H^aMl3& 

fc»0*>#.xii. */'CW-^3 0lclWtfe*ufe?Ui5 1 
fltf##-feyU2 0rto#-fe;n^«!m^ 

mm (D3»9 3fc«SM-*ry-H3 2fc<OlBT»lftS 
$rffl3iSL-C, «SMS5eR«fc:«3*i*. 

OfcRtt4»*ufc?l«5 2CJ:oT»lR$*L4«tHXr^» 



3fcH3ft»l*fciiaW-4. Z<7)£o%im#x\i. X9 
f9W&\ 5 e>®$Hz»t& k , FTP- F 8 0 tz 
mn^ix^HU 7 5 k s MWM3 6HXXmW&3 8<7> 

n®tmw.£&i7t>tvrzmk zitix. ?l«7 s tz 

[ 0 0 5 8 ] ±E LfcRHHTtt. KfctfXttlfrv 
F 6 0 1 BHb^Xifmv^*-/!^ F 6 2 , 

x/. tm^fxm^-^-^ 6 3 kmi^f^mta^- 

F i: f»?x*-;p F i: T\ fc#fote#XjWBi 
-fSfiJfci: LTfcJftV*. tTfcbfc, xyF7P-h8 0 
Mtli4<xy F7V- h 8 508tc, ttfltfxfta&X 

*»vvt % tfxWmte21xZ1i^kiimM(0<%®£*)/f 
XZmiii-thZkkLXh&W 
[0059] J!J±<nX o lzmii(.2ivfi:*9mmw*l> 

3 ozffiz_&imw.miz£tnf. wuttfx&m,-?- 

xffi&zmmh tfxnftMiztt h^i-h^ IX v^c*g 
-^tct>. ie»E^*-^FSrigA-rSCtT. 

-;PF^^*L^XfX^4«(f 

imnmm&i-z>%.*>i'2oc7)\^ixi)Hzt5^ 

X. Wfafccotebblz. IH]gi59O^J:oT0fi£$^*-fe 

m 1 J: oT^^iiS-^-fe/UrtK'fb^gSSST^ 
flyyx<otS«*%#fc'SrO. ¥ffccom*Mz}5^Xi*t& 
Zti&ffittfx&tfmmzi&TLX Lt o Zktf%\i\ 

mz, tmmmzffi&i- ^^2 o<r>u-rtn!)Hzii^ 
x. m&kwKMz, m^9nzxr,xm^ti^^ 
>v\m\t#x®]&zmm-&im.#x<n^w>y%<% 

itz%r&lzh. WU9 Olz£^XBtfLZtL&±fiLm<vm 

■tfrftmittfxtfmx'te . mttfx&3i~?--fr-j\, f t 
mm-tizkizx-ox. ittt&omittfxtfm&tzz 
k ttx'% . LtzWn x . &%.*.>vp\tixms&i:mm- 
ztfxm&ott^z iztmiximnmn&mtff&T 

lXL£?(Dt:Wl&ZktfX'Z&. 

[ 0 0 6 0 ] B6te, 43UtW0Hs>'H'-* 3 0 SrfflV^ 
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V—9 1 3 0e«^TKWlfc«fitj|J:t, 

zm^ztmuzimmx'&h. -fe^-*i3 0Ji. 

fc^-fs mt-iitw-f 1 3 0(o-^<7)mmx'it. a 
miTBfozn3mcommuiii-th&--cow8t 1 9 

1 3ozm^xm&Lt;jm%mii. mrnxmrn^- 
o j: d cit^r- fis^tcff £ m*tmt % h z b i><% 

V*. S8tC*Lfc-b^l^-^l 3 0tCtJV>T. 4s 

3 0 t^il-fS«l^fc«> -fe/tU-* 3 0 (Cft 

M0Ri4Plrt'&. *Jt, 3 0OBflSBl 9 0 

(CttWCfc. H4feij*LfcH:s*I'-? 3 000009 0£ 

1 3 0(5. -t'*l<>-7 3 0<r>m-$itmm<r)Mm 

cawc, mm-&#*m.wmt®Lxmw.mmu. 

+&i><ob-t&. 

[006 1] 06fc^rTJ:dfcl, -fe^-^3 OKJ:-? 

Kar?-*wuFfc3r*-*«B«ifttt, wv-? 1 3 

0(c«koTf*l£$i"U fW^XK8r?-*-^KfcJ:tf 
Ts mjjWfcVXZKK^Xi,. J:OaV^«ffS:at 

[0 0 6 2] &tz. W<U-?3 0Zm^Xffif&LtlM 

m-t&m&w&ttzw&iz. zn^vMfxmmz 

rtu-?3ozm^xm&Ltc®mmmt. ±nv-9 
1 3 ozm^xmf&Lt:imm.mt<7)zti?tuzte^ 

X. ftU<n&Q*iVft$xmffi*%&thtfX<r)%j&<r) 

zti?n<?mmnmmmztit: 1 0 oiacwr^a^ 

Zti?KV&*;il>n*Wa&*h*fX<r)mMtLX 

[0063] ^co07-c(i. timwmco±m.m (#xm 
znKm-ttum/fxtimntm&i-zxxnvsMt: 1 0 

OfcU mcD&*Jl>[*ltfAffiBlZ£>tt Z 

tiiztt-t&mmtLxtm&bUz. m&Ltzmmzm 



comtmcr>mnzmmth^izii. zv&mztuzm 
®x'$>&± : Biwwmi>tfx : mLtfm<%>o . mm(T 

<Di®mzffl?X®«lztfx%M\iM<%&. -te^c 
U-*3 0fcJflVvc»|ftLfcll*«»fc*»VvCi» ±IB 
±8K«fc&»4.Ta«it|fl|*»r>T (B7-«*fe;l4H-l»&» 
*>-t/P#-s|- 1 0 OfflRcfaa^T ) tf^SBStijK&l. 
mitzjrrtXStZ* immX'hh^V—i? 1 3 0 

[0064] .TcOj: 3 fc. *S9i0itfHr>tU-* 3 0 £ 
xnm&ntom&'l^ < % 0 . JHe/u 

htitb* ±&T3$.mizmm.2tLt:m*Mz}5^xi>. n 
xemmmm.Mz-&<ts;h. lw^t, bb$w:0 
6(c^ujt«tat=, -fe^v-^so^fflv^smmjfi^ 

%z.Z>ZbtfX'1*Z>. 

[ 0 0 6 5 ] § «wma^*T4MH:n4^a»* 
iiig-rs ^x^gKs*<a< c t izx 0 . 

WX-*f*<r>mm.ti t 1tftlz3,< WftZlxh b^ozbtfx- 

ommmtfi&Hz&KK&zbizji^x. mrnmc* 

1&?&*fxco$.m$:i&m-& Z b WX'% h b \^wt& 

zmnz-tzKwz. zmz-z zmfia.fr hmmtmzig 
±ie Ltzx 0 t,zifx<?>mfmifm&tv,x. znxo tsa 

Mlzm&s-t&tfx&ZWz. hZb h . 
blzi.-oX. ftMcDtiMzmeZ ti&ffi®<0S.ZIF9z.tz 

*). ®mmniz®te-t&*fx£)}ni£?&t:#>izimt& 
wimzwt&zbtfX'Z, tmwt>£ffiz.&isxf-j* 

[0066] ttz. ±mLtz2mmiztwiws-? 
3ozm^tzimm&iz}i\\x. ^-t^fuzm^hti 

fz*ii?ix(?>M*>\sft#xdmZ#xti i ffi&-tZ>%il l z 
ti, ±^V-?&WlzWi.V^titzWUvmkl,zi£~>X1f 
xteWWfiftlzWxhijK &m.*iVWfx%S8S&W.X' 

(i, rtxiti.-KfrbTfj'^gjh.h . mm , Kfl^yx 

(i, 7LSP4 0*<|g(tfe^±^r*^. ?LSP4 2*<|ftft<i> 

n^T^tcKo*^ rains. fie-?T. #xas»i*«c£t 

«*3WeS(c«r4. ££T\ a»rtT±t6«B*fc 
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[0067]$ fctC. *$mm<VWU~-? 3 0 

#x%m£mmLxL&ot$*iU)<*>&. 

[ 0 0 6 8 ] RBfi LfeSdSpqw-k^U- ? 3 0 Tti . * 

oSgJ£§-eT. 0Hx{fH2{c^L7tBfflST'{iG!lg|J9O*3 
J:l«59 1 b U ^tl4>fflgS9 0.91 £S£&$-tH> 

lfcWrtW-*ikfcLfc. mttix (»6v>(i 

) fflSr?-*-^h*Ji«ffct£Jt£ i LT t 

2 3Oi:LT09tC^. H9(3*Lfc-b''Cl'— ? 2 3 

ota. *o-:fr<o£sffi#, -fe^v-^sotumtc^ 
ti?timm<?>4m\m mu2 90, 291, 29 

2, 293) £^j£LTfc9. ■fe>'O'-*2 3 0*fflV* 

+&tfxmw&b<mxm±ji'fm{t#xffl&t:&iit 

40. 241. 242. 243, 244 ) &4tt.T'» 

h. *^u-?2 3ozm^ximiimzffii$.Lt:tz 
ztit><wfimt. ffltxfxtfM&-rz>#x~?-* 

[0069] ZZX\ 4 Oli. Btfttfxffi&v^ 
iMJ»» kW&ZtiKmfctfx £ ZtiZtvn^vftfix 

tff . «B»«ffi<on«tc«< . 7LgU 2 4 1 . 2 4 

3 . 3 4 411 -eft-m. BHfctf^IISK-?^*-^ H £ 

[00 70] ±f20flgi52 9O(i. 4 0 fc7LSR 2 4 

3fc*aBi$-£, 00*2 9 11*. ?L*243fc?L«24 



lk*aBIS"*. Gfl&2 9 2li. 7UW2 4 lfc?l*2 4 
4fc£3ISI£-t*\ Ha5293{i. ILSP24 4 bl\M24 

2t£M&Zit&. ititf^x. na»t>&utztvnM 

ftjfXtt. ?L&2 4 0fcJ:oTfa£§*U>l?-ft# 
Xftfe7^*-;l^K^giLt, IHIg?2 9 0lcJ:-?-C^ 

^S'ffc^SiEKS-aiiL^K'f^ti, ?UB2 4 3fc: 

tt. \m2 9 uzxixm&zti&mtjwmiktfxm. 

4Hz£-?XBJ$.ZtihWitt.*fxm$.-?-*-Jl>VZ& 
EfeU W®2 9 2iz£->XM&ZflZ>&-bt\sftmittfX 

3S&*jiau ^2 4 4izt^xm^ti^mit^fx 

ESSv^-zU H L*&. EK&2 9 31Z&1XM 
tf&iih%.-t)\sftfflttfxtim£W&L. ILSB24 2K 

i. *)X&mztiz,mfc*fxim'?-*->i> h lt . 

[007 1 ] ^cOio^r-b^ 0 U-^2 3 05rfflV^Tfil« 
Ud»B*»i= ±*Uf . -b^V-^ 3 0 fcffll, vfcJJE* 

#x<?>%&Lzitft\zm<&*>. timnmcwmjt&TL 

XL£oW*ffi<'ZbtfX'Zh. ftlz. 

iffll ^*&Wt^T > K-f^iesSv^*-;P FOR 

W&^tzfr. &&-b)Umm§rt hfflktfxc?>tim.S:i% 

[007 2] Srfc, St^L^HS6CT<7)-kVNV-^3 0& 

b"h h **-*«aa»tf ItfcRJt* i t i: LT fc ^ 
< . b°*>t>fi^-1j<Dffi.mzz<r)£ otctfx&.ffi-?-*- 

^L/vT-fe^-i/-^ 2 3 ox-it* mmtfxtfmm-t&v- 

fttf-K^S c: fc ^T-# l>. t> t «k 0 , 8m#xS£ 
Btfflfc^tiS£v^*-^ H ^Igtt^ i b b tX t . M 
fAtfxvtiH&tf&i-tt.'t&Z bizX 6 ±12 Lfc3»»t# 
S i t *»T § & . t'^^, a»-ar0>a» t=7t*tt^xiB85v 

[0073] K^L^Hife0iir«. ±;su-?<?mMZ 
*¥?imz4ttmitew. -t'-vs-fmffizmzhmz 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A fuel cell which acquires electromotive force according to electrochemical reaction which 
carried out the plural laminates of the single cell, and used gas in each single cell, comprising: 
A gas passageway in a single cell for being provided respectively succeeding inside of said each single 
cell, passing said gas, and spreading this gas in said each single cell. 

A gas supply manifold which distributes said gas which flows from the outside of said fuel cell, and is 
supplied to a gas passageway in said each single cell. 

A gas exhaust manifold which collects said gas discharged from a gas passageway in said each single 
cell, and is made to flow into the exterior of said fuel cell. 

A ** style manifold which penetrates said each gas passageway in a single cell to a laminating direction 
of said single cell, respectively, and enables traffic of said gas between said each gas passageway in a 
single cell. 

[Claim 2]The fuel cell according to claim 1 provided with two or more said ** style manifolds. 
[Claim 3]The fuel cell according to claim 1 or 2 which is fuel gas with which said gas contains 
hydrogen. 

[Claim 4]The fuel cell according to claim 1 or 2 which is oxidizing gas with which said gas contains 
oxygen. 

[Claim 5]The fuel cell comprising according to claim 1 : 

The 1st field where a gas passageway in said single cell has in a bent part in which a channel is crooked 
so that a flow direction of said gas which passes an inside may be changed, and said ** style manifold 
penetrates said bent part. 

The 2nd field that enables passage of said a part of gas which passes an inside of said bent part via said 
** style manifold. 

[Claim 6]The fuel cell according to claim 5 with which said bent part has accomplished U type. 
[Claim 7] Are the fuel cell according to claim 1, and a gas passageway in said single cell, A fUel cell with 
which has a bent part in which a channel is crooked so that a flow direction of said gas which passes the 
inside may be changed, a periphery of said bent part is formed so that it may curve smoothly, and said 
** style manifold penetrates a gas passageway in said single cell in a peripheral part of said bent part. 
[Claim 8] Are the fiiel cell according to claim 1, and a gas passageway in said single cell, Have a bent 
part in which a channel is crooked near the rim of said fuel cell so that a flow direction of said gas which 
passes the inside may be changed, and said ** style manifold, Are provided near the rim of said fuel 
cell, and in a peripheral part of said bent part, penetrate and a gas passageway in said single cell 
sectional shape of said ** style manifold, An internal surface corresponding to an end of said sectional 
shape which accomplishes longwise shape where a rim of said fuel cell was met, and accomplishes 
longwise shape among internal surfaces by the side of said fuel cell rim in said ** style manifold, A fuel 
cell characterized by thickness from a rim of said fuel cell being thick compared with an internal surface 
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corresponding to a center section of said sectional shape. 

[Claim 9] A gas separator for fuel cells characterized by comprising the following which constitutes said 
single cell with a member which is used for a fuel cell which laminates two or more single cells, and 
forms an electrolyte layer and an electrode. 

Three or more holes for penetrating this gas separator for fuel cells to the thickness direction, 
respectively, being provided, and forming a part of gas manifold of said fuel cell, respectively, 
in one field top of said gas separator for fuel cells - up to the 2nd predetermined hole from the 1st 
predetermined hole among said three or more holes — these 1st and 2nd holes — a crevice for being 
provided so that said field top may be made to open for free passage via a hole of an except one by one, 
and forming a gas passageway in said single cell. 

[Claim 10]The gas separator for fuel cells according to claim 9 characterized by comprising the 
following. 

said crevice makes said from 1st predetermined hole to the 2nd hole open for free passage on one field 
of said gas separator for fuel cells - on the way - it being alike and having a bent part straight on this 
one field — said bent part - said 1st and 2nd holes - the 1st field that one of the holes of an except 
penetrates. 

The 2nd field in which the bottom of said crevice is formed continuously without being divided by said 
hole which penetrates this 1st field. 

[Claim 1 l]Are the gas separator for fuel cells according to claim 9, and said crevice, While making said 
from 1st predetermined hole to the 2nd hole open for free passage on one field of said gas separator for 
fuel cells, having a bent part straight on this one field near the rim of said gas separator for fiiel cells — 
said 1st and 2nd holes — one of the holes of an except. Accomplish longwise shape where it was 
allocated near the rim of said gas separator for fuel cells, and a rim of said gas separator for fuel cells 
was met, and. A wall surface located in the rim side of said gas separator for fuel cells among wall 
surfaces which penetrate said crevice and form this hole in a peripheral part of said bent part, A gas 
separator for fuel cells currently forming compared with a portion corresponding to a center section in a 
portion corresponding to an end of said hole which accomplishes longwise shape so that distance from a 
rim of said gas separator for fuel cells may become large. 

[Claim 12]It is a distribution method of gas in a fuel cell which acquires electromotive force according 
to electrochemical reaction which carried out the plural laminates of the single cell, and used this gas in 
response to supply of gas, (a) said supplied gas in a process distributed to a gas passageway in a single 
cell formed in an inside of each of said single cell via a gas supply manifold in which it was provided by 
said fuel cell, and said single cell of each (b) from said fuel cell outside, Said gas distributed from said 
gas supply manifold, passing a gas passageway in said single cell. A process with which electrochemical 
reaction [ each ] which advances by said single cell is presented, and said gas discharged from a gas 
passageway in each of said single cell after the (c) aforementioned electrochemical reaction was 
presented, Have a process of discharging gas which gathered a gas exhaust manifold provided in said 
fuel cell, and this gathered out of said fuel cell, and the aforementioned (b-1) (b) process, A distribution 
method of gas in a fuel cell further provided with a process which makes it go via a ** style manifold 
formed in a laminating direction of said single cell by penetrating in an inside of said fuel cell in said at 
least a part of each of said single cell gas which passes a gas passageway in said single cell. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention about the distribution method of the gas in the gas separator for 
fuel cells, a fuel cell, and a fuel cell in detail, In the fuel cell which carries out the plural laminates of the 
single cell, and constitutes it, it is provided between the adjoining single cells, and form a fuel gas flow 
route and an oxidizing gas passage between the adjoining members, and. It is related with the 
distribution method of the gas in the fuel cell using the separator for fuel cells which separates fuel gas 
and oxidizing gas, and this separator, and this fuel cell. 
[0002] 

[Description of the Prior Art]The gas separator for fuel cells is a member which constitutes the fuel cell 
stack by which two or more single cells were laminated, and has prevented mixing the fuel gas and 
oxidizing gas which are supplied to each of an adjacent single cell by having sufficient gas 
impermeability. Such a separator for fuel cells usually has rugged structure, such as the shape of a rib, 
on the surface. 

It also has the work which forms the channel of fuel gas and oxidizing gas (the gas separator of such 
composition is also called interconnector with a rib). 

That is, the separator for fuel cells forms the channel (gas passageway in a single cell) of fuel gas or 
oxidizing gas between the adjoining member (gas diffusion layer) and the above-mentioned rugged 
structure, when included in a fuel cell stack. 

[0003]The gas separator for fuel cells has a predetermined hole structure other than the rugged structure 
which usually forms the above-mentioned gas passageway, the corresponding hole with which the 
adjacent gas separator was equipped when a single cell provided with such a gas separator was 
laminated and a fuel cell stack was constituted - structures lap - these holes — the gas manifold which 
pierces through the inside of a fuel cell stack to the laminating direction is formed of structure. Such a 
gas manifold gathers a fuel exhaust gas or oxidation exhaust gas after distributing to each single cell, 
making the inside pass the fuel gas or oxidizing gas supplied from the outside of a fuel cell or presenting 
electrochemical reaction by each single cell, and makes these flow into the fuel cell exterior. Therefore, 
the gas manifold formed of the above-mentioned hole structure is open for free passage with the above- 
mentioned gas passageway in a single cell (the oxidizing gas passage in a single cell, or the fuel gas flow 
route in a single cell) formed in each laminated single cell. 

Gas flows out between a gas manifold and the channel in a single cell, and ON is possible. 

[0004] Drawing 18 is an explanatory view which expresses the composition of the separator 930 
superficially as an example of the gas separator for fuel cells known conventionally, the separator 930 — 
the circumference near [ the ] — four holes — it has the pore 940,942,950,952 as a structure. When these 
pores laminate two or more single cells which consist of a member containing the separator 930 and 
constitute a fuel cell, The corresponding pores with which the adjacent separator 930 is provided lap, 
and inside a fuel cell, Respectively An oxidizing gas supply manifold (the oxidizing gas supplied from 
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the outside is distributed to each oxidizing gas passage in a single cell), An oxidizing gas exhaust 
manifold (the oxidation exhaust gas discharged from each oxidizing gas passage in a single cell is 
gathered, and it leads out of a fuel cell), A fuel gas supply manifold (the fuel gas supplied from the 
outside is distributed to each fuel gas flow route in a single cell) and a fuel gas exhaust manifold (the 
fuel exhaust gas discharged from each fuel gas flow route in a single cell is gathered, and it leads out of 
a fuel cell) are formed. 

[0005]The crevice 990 which makes the pore 940 and the pore 942 open for free passage is established 
in one field of the separator 930. 

The crevice (not shown) which makes the pore 950 and the pore 952 open for free passage is established 
in the field of another side of the separator 930. 

Both these crevices have the grooved structure of having two flections on the way. When the member 
containing the separator 930 is laminated and a fuel cell is constituted, these crevices form the gas 
passageway in a single cell between the members which adjoin the separator 930. That is, the crevice 
990 which makes the pore 940 and the pore 942 open for free passage forms the oxidizing gas passage 
in a single cell, and the crevice which makes the pore 950 and the pore 952 open for free passage forms 
the fuel gas flow route in a single cell. The oxidizing gas supplied to the fuel cell passes through the 
inside of the oxidizing gas supply manifold formed of the pore 940, After being distributed to the 
oxidizing gas passage in a single cell formed in each single cell and presenting electrochemical reaction, 
it joins by the oxidizing gas exhaust manifold formed of the pore 942, and is discharged by the fuel cell 
exterior. Similarly the fuel gas supplied to the fuel cell passes through the inside of the fuel gas supply 
manifold formed of the pore 950, After being distributed to the fuel gas flow route in a single cell 
formed in each single cell and presenting electrochemical reaction, it joins by the fuel gas exhaust 
manifold formed of the pore 952, and is discharged by the fuel cell exterior. 

[0006]Especially in the separator 930 shown in such drawing 18 . Since the crevice provided on each 
field of the separator 930 serves as shape in which only half one round trip is crooked, compared with 
the case where shape straight in this way is not used, the passage cross section of the gas passageway in 
a single cell becomes small, and the rate of flow of the gas which passes through the arbitrary places of a 
channel can be made quicker. Therefore, the gas which passes through the inside of the gas passageway 
in a single cell is better stirred in a channel, and will be in the state where it is spread. By being in such a 
state, the electrode active material (hydrogen or oxygen) in gas (fuel gas or oxidizing gas) contacts 
easily the catalyst bed provided on the electrode, and an electrode active material becomes is easy to be 
used by electrochemical reaction, and the capacity factor of gas improves. 

[0007] As shape of the crevice established in the surface of the gas separator for fuel cells other than 
composition of having been shown in drawing 18 . As described above, on the same flat surface, 
establish respectively two or more crevices of the shape where only half one round trip was crooked in 
parallel, and two or more crevices on these same fields are received, The composition which performs 
the feeding and discarding of gas is proposed via the gas introduction hole and gas discharge hole of a 
couple which form a gas supply manifold and a gas exhaust manifold (for example, JP,7-263003,A etc.). 
Since the passage cross section of the gas passageway in a single cell will become still smaller and the 
rate of flow of the gas which passes through the arbitrary places in a channel will become quicker by 
providing two or more crevices of the crooked shape on the same flat surface if it has such composition, 
the capacity factor of the gas in a fuel cell can be raised further. 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the gas separator for fuel cells indicated by 
above-mentioned drawing 1 8 and gazette. The hole which the gas supplied to the gas passageway in this 
single cell passes in the gas passageway in a single cell with which each single cell is provided ( drawing 
18 the pore 940 and the pore 950), And since there was only one hole ( drawing 18 the pore 942 and the 
pore 952) which the gas discharged from the gas passageway in a single cell passes at a time, 
respectively, there was a problem that there was a possibility that the ** style of gas to each single cell 
which constitutes a fuel cell may become uneven. For example, when the produced water etc. which are 
produced in connection with electrochemical reaction condense in the channel of gas, if this water of 
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condensation stagnates near the terminal area of a gas manifold and the gas passageway in a single cell, 
and in the gas passageway in a single cell, The resistance to the flow of gas will arise in the gas 
passageway in a single cell corresponding to the part in which this water of condensation stagnated, and 
the flow of gas will be barred. Thus, by the single cell in which the supply state of gas got worse, since 
electrochemical reaction will not fully advance, with the whole fuel cell, output voltage shows 
dispersion between each single cell, and there is a possibility that the performance of a fuel cell may fall. 

[0009]Here, the water of condensation produced in a gas passageway is explained. The water of 
condensation produced all over the channel of oxidizing gas originates in the produced water produced 
in the cathode side in connection with electrochemical reaction. Below, the electrochemical reaction 
which advances by each single cell which constitutes a polymer electrolyte fuel cell is expressed. 
[0010] 

H 2 ->2H + +2e---(l) 

(1/2) 0 2 +2H + +2e " -> H 2 0 - (2) 
H 2 +(l/2)0 2 ->H 2 0--(3) 

[001 1](1) The reaction which a formula shows the reaction [ reaction / by the side of an anode ] by the 
side of a cathode of (2) types, and is shown in (3) types as the whole cell advances. Thus, in a polymer 
electrolyte fuel cell, produced water arises by the cathode side with advance of a cell reaction. Although 
the produced produced water is evaporated in the oxidizing gas currently supplied to the cathode side 
and it is discharged out of a fuel cell with oxidizing gas, When the field where temperature is low is all 
over the time with many amounts of produced water, and the channel through which oxidizing gas flows 
selectively, produced water may condense in the channel of oxidizing gas, and the water of condensation 
may stagnate in a channel. 

[0012]In the anode side, although produced water does not arise in connection with electrochemical 
reaction, the fuel gas supplied to the anode side usually humidifies beforehand, before supplying a fuel 
cell. Namely, when the reaction shown in the above-mentioned (1) formula by the anode side advances, 
the produced proton will be in the state where water runs short, by the anode side of a solid electrolyte in 
order to move toward the cathode side in the state where it hydrated with the water molecule in the 
inside of a solid-electrolyte membrane, but. Dryness of a solid electrolyte has prevented desiccation of 
the solid-electrolyte membrane by supplying the fuel gas usually beforehand humidified as described 
above in order to reduce the conductivity of a solid electrolyte. Therefore, the steam added to this fuel 
gas may condense in the channel of fuel gas. Thus, when the water of condensation produced in the 
channel of oxidizing gas or the channel of fuel gas stagnates and the supply state of gas gets worse in 
some single cells, there is a possibility that the performance of the whole fiiel cell may get worse. 
[0013]The problem that output voltage will vary between each single cell which constitutes a fuel cell 
may originate in the accuracy at the time of the above-mentioned water of condensation becoming a 
cause, and also fabricating the gas separator for fuel cells, and may be produced. In order to form a gas 
passageway, when the accuracy of shaping is insufficient in the rugged structure formed in the gas 
separator surface (i.e., when the depth of the formed unevenness has dispersion), The passage resistance 
at the time of gas passing the gas passageway in a single cell will vary for every single cell, and the gas 
volume supplied for every single cell will vary. Therefore, it originated in the accuracy at the time of 
fabricating a gas separator in the fuel cell using the gas separator known conventionally, output voltage 
varied between each single cell, and there was a possibility that the performance of the whole fuel cell 
might get worse. 

[0014]The distribution method of the gas in the gas separator for fuel cells, fuel cell, and fuel cell of this 
invention solved such a problem, was made for the purpose of preventing battery capacity from the flow 
of the gas which passes through the inside of each single cell becoming uneven, and falling, and took the 
next composition. 
[0015] 
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[The means for solving a technical problem, and its operation and effect] It is a fuel cell which acquires 
electromotive force according to the electrochemical reaction which the fuel cell of this invention 
carried out the plural laminates of the single cell, and used gas in each single cell, The gas passageway 
in a single cell for being provided respectively succeeding the inside of said each single cell, passing 
said gas, and spreading this gas in said each single cell, The gas supply manifold which distributes said 
gas which flows from the outside of said fuel cell, and is supplied to the gas passageway in said each 
single cell, The gas exhaust manifold which collects said gas discharged from the gas passageway in 
said each single cell, and is made to flow into the exterior of said fuel cell, Let it be a gist to penetrate 
said each gas passageway in a single cell to the laminating direction of said single cell, respectively, and 
to equip it with the ** style manifold which enables traffic of said gas between said each gas 
passageway in a single cell. 

[0016]The plural laminates of the single cell are carried out, a gas supply manifold distributes the gas 
which flows from the outside of a fuel cell, and the fuel cell of this invention constituted as mentioned 
above supplies it to the gas passageway in each single cell. The gas passageway in a single cell provided 
in each single cell passes said supplied gas, and spreads this gas in each single cell. In each single cell, 
electromotive force is acquired according to the electrochemical reaction using this gas. To a fuel cell, 
said each gas passageway in a single cell is penetrated in the laminating direction of said single cell, 
respectively, The ** style manifold which enables traffic of said gas between said each gas passageway 
in a single cell is formed, and when said gas passes each gas passageway in a single cell, it goes via this 
** style manifold. Said gas discharged from the gas passageway in said each single cell is brought 
together in a gas exhaust manifold, and flows into the exterior of a fuel cell. 

[00 17] A distribution method of gas in a fuel cell of this invention, It is a distribution method of gas in a 
fuel cell which acquires electromotive force according to electrochemical reaction which carried out the 
plural laminates of the single cell, and used this gas in response to supply of gas, (a) said supplied gas in 
a process distributed to a gas passageway in a single cell formed in an inside of each of said single cell 
via a gas supply manifold in which it was provided by said fuel cell, and said single cell of each (b) from 
said fuel cell outside, Said gas distributed from said gas supply manifold, passing a gas passageway in 
said single cell. A process with which electrochemical reaction [ each ] which advances by said single 
cell is presented, and said gas discharged from a gas passageway in each of said single cell after the (c) 
aforementioned electrochemical reaction was presented, Have a process of discharging gas which 
gathered a gas exhaust manifold provided in said fuel cell, and this gathered out of said fuel cell, and the 
aforementioned (b-1) (b) process, Let it be a gist to have further a process which makes it go via a ** 
style manifold formed in a laminating direction of said single cell by penetrating in an inside of said fuel 
cell in said at least a part of each of said single cell gas which passes a gas passageway in said single 
cell. 

[001 8] Since gas which passes a gas passageway in a single cell goes via a ** style manifold according 
to the distribution method of gas in a fuel cell of such this invention, and a fuel cell of this invention, In 
either of the single cells which constitute a fuel cell, when a supply state of gas gets worse, performance 
of the whole fuel cell can be prevented from output voltage declining and falling. Namely, in either of 
the single cells by stagnation of the water of condensation, etc. When passage resistance at the time of 
gas flowing into a gas passageway in a single cell increases, a supply state of gas gets worse and gas 
which passes a gas passageway in a single cell goes via a ** style manifold, By a gas passageway in a 
single cell of the downstream, it becomes possible to fully secure the amount of supply of gas rather 
than a terminal area with this ** style manifold. Therefore, even if stagnation of the water of 
condensation, etc. take place, a supply state of gas does not get worse in the whole single cell in which 
this water of condensation stagnated. 

[0019]Since gas which passes a gas passageway in each single cell goes via a ** style manifold 
according to the distribution method of gas in a fuel cell of this invention, and a fuel cell of this 
invention, with the whole fuel cell. An effect that a flow (or the rate of flow) of gas which passes a gas 
passageway in each single cell can be equalized is done so. In a ** style manifold, since traffic of gas 
between each gas passageway in a single cell is possible, when a flow of gas which passes each gas 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web__cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 5/2/2008 



JP,2000-082482,A [DETAILED DESCRIPTION] 



Page 5 of 19 



passageway in a single cell has dispersion, they are equalized. Inside a fuel cell, predetermined 
inclination arises in a gas mass flow which passes through inside of each single cell according to a flow 
direction (flow direction of gas which passes through inside of a gas exhaust manifold) of gas by which 
feeding and discarding are carried out from the outside. Since the above-mentioned inclination can be 
made small if a gas mass flow which forms a ** style manifold and passes a gas passageway in each 
single cell like a distribution method of gas in a fuel cell of this invention and a fuel cell of this 
invention is equalized, By each single cell which constitutes the whole fuel cell, a flow of gas can fully 
be secured and the amount of electrochemical reaction which advances by each single cell can be 
maintained on a high level. 

[0020] A fuel cell of this invention is good also as having two or more said ** style manifolds. If it has 
such composition, it originates in the water of condensation etc., and influences by supply of gas being 
barred in a predetermined single cell are reduced, and an effect which equalizes a flow of gas which 
passes each gas passageway in a single cell can be heightened further. 

[0021]In a fuel cell of this invention, said gas is good also as being the fuel gas containing hydrogen. If 
it has such composition, in a channel of fuel gas formed in a fuel cell, the above-mentioned effect can be 
acquired and battery capacity (stable output voltage) of a fuel cell can be maintained highly enough. 
[0022]In a fuel cell of this invention, said gas is good also as being the oxidizing gas containing oxygen. 
If it has such composition, in a channel of oxidizing gas formed in a fuel cell, the above-mentioned 
effect can be acquired and battery capacity (stable output voltage) of a fuel cell can be maintained highly 
enough. 

[0023]A gas separator for fuel cells of this invention is used for a fuel cell which laminates two or more 
single cells, is a gas separator for fuel cells which constitutes said single cell with a member which 
forms an electrolyte layer and an electrode, and comprises the following- 
Three or more holes for penetrating this gas separator for fuel cells to the thickness direction, 
respectively, being provided, and forming a part of gas manifold of said fuel cell, respectively, 
in one field top of said gas separator for fuel cells « up to the 2nd predetermined hole from the 1st 
predetermined hole among said three or more holes — these 1st and 2nd holes — a crevice for being 
provided so that said field top may be made to open for free passage via a hole of an except one by one, 
and forming a gas passageway in said single cell. 

[0024] Such a gas separator for fuel cells is used for a fuel cell which has three or more holes provided in 
the thickness direction by penetrating, constitutes a single cell with a member which forms an electrolyte 
layer and an electrode, and laminates and constitutes two or more single cells. When a fuel cell is 
constituted using a gas separator for fuel cells of this invention, said three or more holes form a gas 
manifold of said fuel cell, respectively, moreover — up to the 2nd hole predetermined [ from the 1st 
predetermined hole among said three or more holes ] in a gas separator for fuel cells of this invention to 
field top of one of these — these 1st and 2nd holes — it has a crevice which makes said field top open for 
free passage via a hole of an except one by one. When a fuel cell is constituted using a gas separator for 
fuel cells of this invention, this crevice forms a gas passageway in a single cell between adjoining 
members. A gas passageway in a single cell formed of this crevice is open for free passage with a gas 
manifold formed of each of said three or more holes. In such a fuel cell, if gas is supplied from the 
exterior of a fuel cell to a gas manifold formed of the 1st predetermined hole, supplied gas will be 
(distributed to a gas passageway in each single cell from this gas manifold. Gas discharged by passing a 
gas passageway in a single cell is brought together in a gas manifold formed of the 2nd predetermined 
hole, and can be made to flow into the fuel cell exterior at this time, thus — the time of gas passing a gas 
passageway in a single cell — this gas - said 1st and 2nd holes - it goes via a gas manifold formed of a 
hole of an except. 

[0025] According to such a gas separator for fuel cells, a fuel cell of this invention and same fuel cell can 
be constituted, and the same effect as a fuel cell of this invention can be acquired in such a fuel cell. 
Therefore, by using a gas separator for fuel cells of this invention, in either of the single cells which 
constitute a fuel cell, when a supply state of gas gets worse, a fuel cell without a possibility that output 
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voltage may decline and performance of the whole fuel cell may fall can be constituted. Equalize a flow 
of gas which passes each gas passageway in a single cell by using a gas separator for fuel cells of this 
invention, and. A fuel cell maintainable on a high level can be constituted for the amount of 
electrochemical reaction which fully secures a flow of gas by each single cell which constitutes the 
whole fuel cell, and advances by each single cell. 

[0026] Said crevice formed in the surface of a gas separator for fuel cells of this invention, it is not 
necessary to form a flat concave surface, and may have heights which project from a concave surface — 
up to the 2nd predetermined hole from the 1st predetermined hole — these 1st and 2nd holes — what is 
necessary is just the structure of making a field top of a gas separator for fuel cells opening for free 
passage via a hole of an except one by one 

[0027]In a fuel cell of this invention, a gas passageway in said single cell, Have a bent part in which a 
channel is crooked so that a flow direction of said gas which passes an inside may be changed, and said 
bent part, It is good also as having the 1st field that said ** style manifold penetrates, and the 2nd field 
that enables passage of said a part of gas which passes an inside of said bent part via said ** style 
manifold. 

[0028]When gas which passes a gas passageway in a single cell passes a bent part in which a gas 
passageway in this single cell is crooked, in that part, in such a fliel cell, the remainder does not go via a 
** style manifold via a ** style manifold. Thus, by providing the 2nd field that does not go via a ** 
style manifold, in a bent part which a ** style manifold penetrates, sufficient depth can be secured, a 
pressure loss at the time of gas passing the above-mentioned bent part can be stopped, and a flow of gas 
can be made more smooth. 

[0029]In a gas separator for fuel cells of this invention, said crevice, While making said from 1st 
predetermined hole to the 2nd hole open for free passage on one field of said gas separator for fuel cells, 
having a bent part straight on this one field said bent part — said 1st and 2nd holes - it is good also as 
having the 1st field that one of the holes of an except penetrates, and the 2nd field in which the bottom 
of said crevice is formed continuously without being divided by said hole which penetrates this 1st field. 

[0030] According to the gas separator for fuel cells constituted as mentioned above, the above-mentioned 
fuel cell and same fuel cell can be constituted, and the same effect as the above-mentioned fuel cell can 
be acquired in such a fuel cell. 

[0031]In the above-mentioned fuel cell, said bent part is still better also as having accomplished U type. 
Although a gas passageway in a single cell can be effectively allocated in each single cell and a gas 
mass flow which passes through inside of a channel can be increased by forming a bent part in U type, 
In a bent part which accomplishes U type, an effect which reduces a pressure loss and makes a flow of 
gas smooth because a pressure loss becomes large and has the above-mentioned composition can be 
especially acquired notably especially by changing a flow direction of gas for reverse. 
[0032]In a fuel cell of this invention, a gas passageway in said single cell, Have a bent part in which a 
channel is crooked so that a flow direction of said gas which passes the inside may be changed, and a 
periphery of said bent part, It is formed so that it may curve smoothly, and said ** style manifold is 
good also as penetrating a gas passageway in said single cell in a peripheral part of said bent part. 
[0033]Since gas which passes a gas passageway in a single cell will be led to a periphery which curves 
smoothly in a bent part and will flow if it has such composition, an effect that a flow of gas which 
passes a gas passageway in a single cell becomes more smooth is acquired. 

[0034]In a fuel cell of this invention, a gas passageway in said single cell, Have a bent part in which a 
channel is crooked near the rim of said fuel cell so that a flow direction of said gas which passes the 
inside may be changed, and said ** style manifold, Are provided near the rim of said fuel cell, and in a 
peripheral part of said bent part, penetrate and a gas passageway in said single cell sectional shape of 
said ** style manifold, An internal surface corresponding to an end of said sectional shape which 
accomplishes longwise shape where a rim of said fuel cell was met, and accomplishes longwise shape 
among internal surfaces by the side of said fuel cell rim in said ** style manifold, Compared with an 
internal surface corresponding to a center section of said sectional shape, it is good also as thickness 
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from a rim of said fuel cell being thick. 

[003 5] According to such a fuel cell, intensity and endurance of a fuel cell are fully securable. When a ** 
style manifold is formed near the rim of a ftiel cell and sectional shape of a ** style manifold considers 
it as longwise shape where a rim of a fuel cell was met, It can stop that a field which can participate in 
electrochemical reaction within each single cell by forming a ** style manifold becomes small, and it 
becomes easy to secure gas-seal nature in a ** style manifold. However, in the above-mentioned bent 
part which a ** style manifold penetrates, since a flow direction of gas changes, strong stress will work 
between an internal surface of a ** style manifold, and a rim of a fuel cell. It will concentrate in a field 
corresponding to an end of a section of a ** style manifold formed in longwise shape, and especially this 
stress has a possibility that intensity of this field may affect intensity of the whole ftiel cell. By 
considering a fuel cell as the above composition, intensity of a field which strong stress commits by gas 
which passes a bent part can fully be secured, and it becomes possible to fully secure intensity of the 
whole fuel cell by this. 

[0036] A gas separator for fuel cells of this invention, As said crevice makes said from 1st predetermined 
hole to the 2nd hole open for free passage on one field of said gas separator for fuel cells, having a bent 
part straight on this one field near the rim of said gas separator for fuel cells - said 1st and 2nd holes - 
one of the holes of an except. Accomplish longwise shape where it was allocated near the rim of said gas 
separator for fuel cells, and a rim of said gas separator for fuel cells was met, and. A wall surface located 
in the rim side of said gas separator for fuel cells among wall surfaces which penetrate said crevice and 
form this hole in a peripheral part of said bent part, It is good also as being characterized by being 
formed compared with a portion corresponding to a center section in a portion corresponding to an end 
of said hole which accomplishes longwise shape, so that distance from a rim of said gas separator for 
fuel cells may become large. 

[0037]According to the gas separator for fuel cells constituted as mentioned above, the above-mentioned 
fuel cell and same fuel cell can be constituted, and the same effect as the above-mentioned fuel cell can 
be acquired in such a fuel cell. 
[0038] 

[Embodiment of the Invention]In order to clarify further composition and an operation of this invention 
explained above, an embodiment of the invention is described based on an example below. The fuel cell 
which is the 1st example of this invention is a polymer electrolyte fuel cell, and is formed of the stack 
structure which carried out the plural laminates of the single cell. The top view showing the composition 
of the separator 30 with which the fuel cell of this example is provided with the exploded perspective 
view showing the composition of the single cell 20 which is a basic unit of the stack structure 15 from 
which drawing 1 c onstitutes the fuel cell of the 1st example, and drawing 2 . and drawing 3 are the 
perspective views showing the appearance of the stack structure 15. First, based on drawing 1 t hru/or 
drawing 3 . the composition of a fuel cell is explained, next the situation of the flow of the gas in this fuel 
cell is explained. 

[0039]As mentioned above, the fuel cell of this example is a polymer electrolyte fuel cell, and is 
constituted by the stack structure 15 which laminated the single cell 20 which is a basic unit. As shown 
in drawing 1, the single cell 20 is constituted by the electrolyte membrane 31, the anode 32, the cathode 
33, and the separator 30. 

[0040]Here, the electrolyte membrane 31 is an ion-exchange membrane of the proton conductivity 
formed with solid polymer material, for example, fluororesin, and shows good electrical conductivity 
according to a damp or wet condition. In this example, the Nafion film (made by Du Pont) was used. 
The alloy which consists of platinum as a catalyst or platinum, and other metal is applied to the surface 
of the electrolyte membrane 31 . The carbon powder which supported the alloy which consists of 
jplatinum or platinum, and other metal as a method of applying a catalyst is produced, The suitable 
organic solvent was made to distribute the carbon powder which supported this catalyst, a proper 
quantity of electrolytic solutions (for example, Aldrich Chemical, Nafion Solution) were added and 
pasted, and the method of screen-stenciling on the electrolyte membrane 31 was taken. Or the 
composition which carries out film shaping of the paste containing the carbon powder which supported 
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the above-mentioned catalyst, produces a sheet, and presses this sheet on the electrolyte membrane 31 is 
also preferred. 

[0041]Both the anode 32 and the cathode 33 are the gas diffusion electrodes formed by the carbon 
crossing woven with the thread which consists of carbon fiber. It may form by the carbon paper or 
carbon felt which consists of carbon fiber besides carbon crossing, and what is necessary is just to have 
sufficient gas diffusion nature and conductivity. 

[0042]The separator 30 is formed by the gas impenetrated conductive member, for example, the shaping 
carbon which compressed carbon and it presupposed gas un-penetrating. Drawing 2 is a top view 
showing signs that the separator 30 was seen from the field of one of these. The separator 30 is provided 
with six holes near [ the ] the circumference. That is, the pores 40, 41, and 42 which are three holes 
which adjoin along with this neighborhood are formed near the one side of the separator 30, and the 
pores 50, 51, and 52 which similarly adjoin are formed near the neighborhood which counters around 
here. The separator 30 equips the both sides with the crevice of predetermined shape. As shown in 
drawing 2 . the crevice 90 which makes the pore 40 and the pore 41 open for free passage with the 
crooked shape, and the crevice 91 which makes the pore 41 and the pore 42 open for free passage with 
the shape similarly crooked are established in one field of the separator 30. Above-mentioned one field, 
the crevice 92 which opens the pore 50 and the pore 51 for free passage with the crooked shape 
similarly, and the crevice 93 which opens the pore 51 and the pore 52 for free passage with the shape 
similarly crooked are established also in the field of another side of the separator 30 (not shown). 
[0043] As shown in drawing K when the separator 30 is laminated with the electrolyte membrane 31, the 
anode 32, and the cathode 33, forms the single cell 20 and constitutes the stack structure 15 further, each 
crevice forms a gas passageway between adjoining gas diffusion electrodes. Namely, the pores 40 and 
41 and the crevices 90 and 91 which make the pores 41 and 42 open for free passage, The pores 50 and 
5 1 and the crevices 92 and 93 which make the pores 5 1 and 52 open for free passage form the fuel gas 
flow route in a single cell between the surfaces of the adjoining anode 32 by forming the oxidizing gas 
passage in a single cell between the surfaces of the adjoining cathode 33. 

[0044] When the single cell 20 is laminated and the stack structure 15 is assembled, the pore 40 with 
which each separator 30 is provided forms the oxidizing gas supply manifold 60 which penetrates stack 
structure 15 inside to the laminating direction. The pore 41 forms the********** style manifold 61 
which similarly penetrates stack structure 15 inside to the laminating direction. The pore 42 forms the 
oxidizing gas exhaust manifold 62 which similarly penetrates stack structure 15 inside to the laminating 
direction. The pore 50 forms the fuel gas supply manifold 63 which similarly penetrates the stack 
structure 15 to the laminating direction, the pore 51 forms the fuel gas distribution manifold 64, and the 
pore 52 forms the fuel gas exhaust manifold 65 (refer to drawing 2 ). It explains later that the gas within 
these gas passagewaies formed in the stack structure 15 flows in detail (see drawing 5 m entioned later). 
[0045] When assembling the stack structure 15 provided with each member explained above, it piles up 
one by one in order of the separator 30, the anode 32, the electrolyte membrane 31, the cathode 33, and 
the separator 30. The stack structure 15 which arranges the collecting electrode plates 36 and 37, the 
electric insulating plates 38 and 39, and the end plates 80 and 85 one by one to the both ends, and is 
shown in drawing 3 is completed. 

[0046]the collecting electrode plates 36 and 37 — gas, such as substantia-compacta carbon and a copper 
plate, - it is formed of a conductive member [ **** / un-], the electric insulating plates 38 and 39 are 
formed of insulation members, such as rubber and resin, and the end plates 80 and 85 are formed with 
metal, such as steel provided with rigidity. The output terminals 36A and 37A are formed in the 
collecting electrode plates 36 and 37, respectively, and an output of the electromotive force produced 
with the fuel cell constituted by the stack structure 15 is possible. Four pores are provided in the same 
position corresponding to the collecting electrode plate 36, the electric insulating plate 38, and the end 
plate 80. For example, the pores 70, 72, 73, and 75 are formed in the end plate 80 (refer to drawing 3) . 
The pore 70 and the pore provided in the same position corresponding to this in the collecting electrode 
plate 36 and the electric insulating plate 38 form the gas passageway which is open for free passage to 
the oxidizing gas supply manifold 60 mentioned already, when the stack structure 15 is constituted. The 
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pore 72 and the pore provided in the same position corresponding to this in the collecting electrode plate 
36 and the electric insulating plate 38 form the gas passageway which is open for free passage to the 
oxidizing gas exhaust manifold 62 mentioned already, when the stack structure 15 is constituted. 
Similarly the pore 73 and the pore provided in the collecting electrode plate 36 and the electric 
insulating plate 38 corresponding to this, The pore 75 and the pore provided in the collecting electrode 
plate 36 and the electric insulating plate 38 corresponding to this form the gas passageway which is open 
for free passage to the fuel gas exhaust manifold 65 by forming the gas passageway which is open for 
free passage to the fuel gas supply manifold 63. 

[0047]when operating the fuel cell which consists of the stack structure 15, the pore 73 with which the 
end plate 80 is provided, and the fuel gas feed unit which is not illustrated are connected - hydrogen - 
rich fuel gas is supplied to the inside of a fuel cell. Similarly, when operating a fuel cell, the pore 70 and 
the oxidizing gas feed unit which is not illustrated are connected, and the oxidizing gas (air) containing 
oxygen is supplied to the inside of a fuel cell. Here, a fuel gas feed unit and an oxidizing gas feed unit 
are devices which perform humidification and application of pressure of the specified quantity to each 
gas, and are supplied to a fuel cell. When operating a fuel cell, the pore 75 and the fuel gas exhaust 
which is not illustrated are connected, and the pore 72 and the oxidizing gas exhaust which is not 
illustrated are connected. It is good also as using hydrogen gas with high purity besides [ which 
reformed and obtained hydrocarbon ] hydeogen-rich gas as fuel gas. 

[0048] Although the built-up sequence of each member when the stack structure 15 is constituted is as 
having mentioned already, in the field which touches the separator 30, a predetermined sealing member 
is provided in the periphery of the electrolyte membrane 31. This sealing member prevents fuel gas and 
oxidizing gas beginning to leak from each inside of a single cell, and it plays the role which prevents 
fuel gas and oxidizing gas from being mixed in the stack structure 15. 
[0049]The stack structure 15 which consists of each member explained above is held where 
predetermined thrust is applied to the laminating direction, and a fuel cell completes it. About the 
composition which presses the stack structure 15, since it was not concerned, the graphic display was 
abbreviated to the important section of this invention. In order to hold pressing the stack structure 15, It 
is good also as composition which binds the stack structure 15 tight using a bolt and a nut, or the stack 
member housing of predetermined shape is prepared, It is good also as composition which bends the 
both ends of stack member housing after storing the stack structure 15 inside this stack member housing, 
and makes thrust act on the stack structure 15. 

[0050]In the above-mentioned explanation, although it presupposed that the separator 30 is formed with 
the substantia-compacta carbon which compressed carbon and it presupposed gas un-penetrating, it is 
good also as forming according to different construction material. For example, it is good also as 
forming with baking body carbon or forming by a metallic member. When forming by a metallic 
member, it is desirable to choose the metal which has sufficient corrosion resistance. Or it is good also 
as covering the surface of a metallic member with the material which has sufficient corrosion resistance. 

[0051] Although drawing 2 did not indicate, The separator 30 of this example is provided also with the 
pore for forming the cooling channel through which cooling water other than the pores 40-42 for 
forming the gas manifold which oxidizing gas passes, and the pores 50-52 for forming the gas manifold 
which fuel gas passes passes. The electrochemical reaction which advances with a fuel cell is an 
exoergic reaction, and is maintaining the temperature inside a fuel cell at the predetermined temperature 
requirement by circulating cooling water in the cooling channel formed of the above-mentioned pore. 
The pore for forming such a cooling channel can be provided near [ in which the pores 40-42, and 50-52 
are not formed / remaining ] the two sides in the separator 30. Since, as for no composition about 
circulation of cooling water, there is the Seki straw directly with the important section of this invention, 
the explanation beyond this about a cooling channel is omitted. 

[0052]In order to make the flow of the gas in a single cell intelligible, expressed the crevices 90 and 91 
with the separator 30 shown in drawing 1 and drawing 2 like concave structure with the flat bottom, but. 
Two or more convex structures of the predetermined shape which projects from the bottom are actually 
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provided in these crevices 90 and 91 and crevices 92 and 93. An example of such a convex structure 
provided in the crevices 90, 91, 92, and 93 is shown in drawing 4 . Drawing 4 (A) is a top view showing 
signs that a part of pore 40 and crevice 90 were expanded, and drawing 4 (B) is a sectional view 
showing the situation of the A-A section in drawing 4 (AY As shown in drawing 4 . two or more heights 
94 which project from the bottom are formed in the crevice 90. A section is an approximately 
quadrangle, and each heights 94 of these are formed so that it may become same omitting each height. 
The end of each heights 94 has secured conductivity sufficient by the inside of a fuel cell by the field 
which touches the adjoining cathode 33 and touches this cathode 33, when the stack structure 15 is 
assembled. The oxidizing gas which passes through the oxidizing gas passage in a single cell is 
efficiently supplied to the catalyst bed of the electrolyte membrane 3 1 surface by colliding with the side 
of each heights 94 and being spread in the oxidizing gas passage in a single cell. 
[0053]Thus, the heights 94 provided in the crevice 90, Sufficient conductivity is secured by touching a 
gas diffusion electrode at the end, and the gas which passes the gas passageway in a single cell which 
the crevice 90 forms is diffused, electrochemical reaction is efficiently presented with oxidizing gas, and 
it has work of raising the capacity factor of gas. The same convex structure as the heights 94 in the 
crevice 90 is provided also in the crevices 91, 92, and 93, and the same work is carried out. In drawing 
4, although the heights 94 considered it as the section abbreviation quadrangle, they are good also as 
arranging the convex structure of different shape in a different position. It does not arrange dispersedly 
in each crevice like the heights 94, As a convex structure formed in each crevice, the convex structure of 
the shape of a rib continuously established along the flow direction of the gas in a channel can be 
formed, and it can also have composition divided into the fine slot which runs each crevice in parallel 
mutually, for example. When each crevice formed in the separator surface forms the gas passageway in 
a single cell within a fuel cell, gas just circulates between the gas manifolds formed of the pore which 
each crevice makes open for free passage. 

[0054]Next, it explains that the fuel gas in the fuel cell provided with the above composition and 
oxidizing gas flow. First, oxidizing gas is explained. Drawing 5 is an explanatory view which expresses 
the flow of the oxidizing gas within the stack structure 15 in three dimensions. As mentioned already, 
the oxidizing gas feed unit formed in the fuel cell exterior, The oxidizing gas (application-of-pressure 
air) which is connected to the pore 70 provided in the end plate 80, and is supplied from an oxidizing 
gas feed unit is introduced in the oxidizing gas supply manifold 60 via the pore provided in the position 
to which the electric insulating plate 38 and the collecting electrode plate 36 correspond. The oxidizing 
gas which passes through the inside of the oxidizing gas supply manifold 60 is drawn in each single cell 
20 in the gas passageway (oxidizing gas passage in a single cell) formed between the cathodes 33 
contiguous to the crevice 90 with which each separator 30 is provided. From the oxidizing gas passage 
in a single cell, the oxidizing gas led to the oxidizing gas passage in these single cells is diffused in the 
catalyst bed on the electrolyte membrane 31, and electrochemical reaction is presented with it in each 
single cell. Here, the remaining oxidizing gas that did not participate in electrochemical reaction once 
goes via the ********** style manifold 61 formed of the pore 41 provided in the separator 30. 
[0055]In the ********** style manifold 61, the oxidizing gas which passes each each gas passageway 
in a single cell gathers, and circulation becomes possible mutually. In this ********** style manifold 
61, the oxidizing gas which these-gathered flows downward (refer to drawing 5) . In each single cell 20, 
this oxidizing gas is led to the oxidizing gas passage in a single cell formed between the cathodes 33 
contiguous to the crevice 91 with which each separator 30 is provided via the pore 41 with which each 
separator 30 is provided. From the oxidizing gas passage in a single cell, the oxidizing gas led to the 
oxidizing gas passage in these single cells is diffused in the catalyst bed on the electrolyte membrane 31, 
and electrochemical reaction is presented with it in each single cell. Here, the remaining oxidizing gas 
that did not participate in electrochemical reaction is discharged by the oxidizing gas exhaust manifold 
62 formed of the pore 42 provided in the separator 30. 

[0056]In the oxidizing gas exhaust manifold 62, in the oxidizing gas supply manifold 60, while 
oxidizing gas passes for reverse, the oxidizing gas discharged from the oxidizing gas passage in a single 
cell formed in each single cell 20 joins. If the oxidizing gas which passed the oxidizing gas exhaust 
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manifold 62 reaches the end of the stack structure 15, it will be discharged by the oxidizing gas exhaust 
linked to the pore 72 via the pore 72 provided in the end plate 80, and the pore provided in the position 
to which the collecting electrode plate 36 and the electric insulating plate 38 correspond. 
[0057] As mentioned above, although it explained that the oxidizing gas within the stack structure 15 
flowed, the same may be said of the fuel gas within the stack structure 15 flowing. The fuel gas feed unit 
formed in the fuel cell exterior, The fuel gas which is connected to the pore 73 provided in the end plate 
80, and is supplied from a fuel gas feed unit, It is introduced via the pore provided in the position to 
which the electric insulating plate 38 and the collecting electrode plate 36 correspond in the fuel gas 
supply manifold 63 formed of the pore 50 with which the separator 30 is provided. The fuel gas which 
passes through the inside of the fuel gas supply manifold 63 is led to the fuel gas flow route in a single 
cell (formed between the anodes 32 contiguous to the crevice 92) in each single cell 20, and 
electrochemical reaction is presented with it. The remaining gas that did not participate in 
electrochemical reaction among the fuel gas which passes the fuel gas flow route in a single cell in each 
single cell 20 once goes via the fuel gas distribution manifold 64 formed of the pore 5 1 provided in the 
separator 30. The fuel gas which went via these fuel gas distribution manifolds passes the fuel gas flow 
route in a single cell in each single cell 20 (formed between the anodes 32 contiguous to the crevice 93) 
again, and electrochemical reaction is presented with it. The remaining fuel gas that did not participate 
in electrochemical reaction is discharged by the fuel gas exhaust manifold 65 formed of the pore 52 
provided in the separator 30, joins mutually, and passes through the inside of a fuel gas exhaust 
manifold for reverse in the fuel gas supply manifold 63. If such fuel gas reaches the end of the stack 
structure 15, it will be discharged by the fuel gas exhaust linked to the pore 75 via the pore 75 provided 
in the end plate 80, and the pore provided in the position to which the collecting electrode plate 36 and 
the electric insulating plate 38 correspond. 

[0058]Although the direction into which the gas which passes an inside flows, respectively is for reverse 
in the above-mentioned explanation at the oxidizing gas supply manifold 60, the oxidizing gas exhaust 
manifold 62, and the fuel gas supply manifold 63 and the fuel gas exhaust manifold 65, It is good also as 
composition which gas passes in the same direction with the manifold of a supply side, and the manifold 
by the side of discharge. That is, the end which connects the oxidizing gas exhaust and the fuel gas 
exhaust and in which gas is supplied to the end-plate [ not the end plate 80 but ] 85 side in the stack 
structure 15 is better also as discharging gas than the end of an opposite hand. 

[0059]According to the fuel cell provided with the separator 30 of this example constituted as mentioned 
above. It has the********** style manifold and the fuel gas distribution manifold, and as the gas which 
passes each gas passageway in a single cell passes the gas passageway in a single cell, it once goes via 
these gas ** style manifold. It originates in the accuracy of the water of condensation mentioned already 
by this in a part of single cell which constitutes a fuel cell, and the uneven shape formed in the separator 
surface, Also when the flow of the gas which passes the gas passageway in a single cell has shown 
dispersion, the gas mass flow which passes the gas passageway in a single cell is equalized by going via 
a ** style manifold, and dispersion in the gas mass flow which went via the ** style manifold is 
reduced. For example, in either of the single cells 20 to constitute, a fuel cell for the water of 
condensation, When the flow of the oxidizing gas which passes through the oxidizing gas passage in a 
single cell formed of the crevice 90 decreases and the oxidizing gas which passes through the inside of 
each single cell goes v i a the ********** style manifold which once gather, It is compensated with 
oxidizing gas from the single cell arranged in the neighborhood, and the flow of oxidizing gas becomes 
enough and the amount of oxidizing gas supplied in a specific single cell does not fall too much in the 
oxidizing gas passage in a single cell formed of the crevice 91. On the contrary, in either of the single 
cells 20 to constitute, a fuel cell for the water of condensation, Also when the flow of the oxidizing gas 
which passes through the oxidizing gas passage in a single cell formed of the crevice 91 decreases, in 
the oxidizing gas passage in a single cell of the upstream formed of the crevice 90, the oxidizing gas of 
quantity can be enough passed by being open for free passage with a ********** style manifold. 
Therefore, it can stop that originate in dispersion in the gas mass flow which passes each gas 
passageway in a single cell, and the performance of a fuel cell falls. 
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[0060] Drawing 6 is with the fuel cell constituted using the separator 30 of this example, and the fuel cell 
constituted using the separator 130 shown in drawing 8 as a comparative example, and is the 
explanatory view which compared current/voltage characteristics. Although the separator 130 has the 
almost same shape as the separator 30 of this example, The single crevice 190 which does not have the 
structure corresponding to the pore 41 and the pore 51, for example, is formed continuously and has 
three flections in one field side of the separator 130 is formed (refer to drawing 8 ). Therefore, the fuel 
cell constituted using the separator 130 does not have a ********** style manifold and a fuel gas 
distribution manifold, and traffic of the gas which passes each gas passageway in a single cell is not 
once mutually attained on the way like the above-mentioned example. In the separator 130 shown in 
drawing 8 . to the composition which is common in the separator 30, the member number which added 
100 to the member number given to the separator 30 is given, and detailed explanation is omitted in it. 
The heights 94 provided in the crevice 90 of the separator 30 shown in drawing 4 also in the crevice 190 
of the separator 130 and the same heights are provided, and the separator 130, In an area equivalent to 
the case of the separator 30, conductivity shall be secured in contact with an adjoining gas diffusion 
electrode. 

[0061] As shown in drawing 6 , the fuel cell which is constituted by the separator 30 and has a 
********** style manifold and a fuel gas distribution manifold, It was constituted by the separator 130, 
and even if output current became large compared with the fuel cell which does not have a ********** 
style manifold and a fuel gas distribution manifold, higher output voltage was able to be maintained. 
That is, the fall of the performance of a fuel cell was able to be suppressed by forming a ** style 
manifold and equalizing the flow of the gas which passes the gas passageway in each single cell. 
[0062]The fuel cell constituted using the separator 30, When the situation where the gas flow rate which 
passes the gas passageway in a single cell falls in some single cells in the single cell which constitutes 
this fuel cell arises, The effect of equalizing the inclination of the rate of flow of the gas which passes 
each gas passageway in a single cell not only with the effect of equalizing the gas flow rate in the gas 
passageway in this single cell but with the whole fuel cell is done so. In each of the fuel cell constituted 
using the separator 30, and the fuel cell constituted using the separator 130, drawing 7 is an explanatory 
view showing the result of having investigated the distribution state of the rate of flow of the gas which 
passes each internal gas passageway in a single cell. Here, each fuel cell consisted of 100 sets of 
laminated single cells, and used the value which measured the rate of flow in case gas flows into each 
gas passageway in a single cell from a gas supply manifold as a rate of flow of the gas which passes 
through the inside of each single cell. 

[0063]The rate of flow of the gas which passes through the inside of the gas passageway in a single cell 
allocated by the upstream (side to which gas supply device and the gas exhaust were connected) end of 
the fuel cell was set to 100, and the gas flow rate in the remaining gas passageway in a single cell was 
expressed with this drawing 7 one by one as a relative value over this. Like the example mentioned 
already, in connecting a gas supply device and the gas exhaust to the end of the same side of a fuel cell, 
as for a gas flow rate, the upstream which is this connected end becomes late gradually towards the end 
of an opposite hand (downstream) in a gas flow rate early most. Also in the fuel cell constituted using 
the separator 30, although a gas flow rate (going to the cell-numbers 100 side from the cell-numbers 1 
side in drawing 7 ) becomes slow toward the above-mentioned upstream to the downstream, As shown in 
drawing 7 . compared with the fuel cell constituted using the separator 130 which is a comparative 
example, the grade to which a gas flow rate becomes slow toward the downstream is small. 
[0064]Thus, according to the fuel cell using the separator 30 of this example, the inclination of the rate 
of flow of the gas which passes through each channel in a single cell becomes small, and with the whole 
fuel cell. Since the rate of flow of the gas which passes the gas passageway in a single cell is maintained 
at a high level, also in the single cell allocated in the above-mentioned downstream, the capacity factor 
of gas becomes high enough. Therefore, as shown in drawing 6 mentioned already, it is possible that it is 
that the fuel cell using the separator 30 shows high battery capacity also in the effect that gas flow rate 
sufficient with the whole fuel cell in this way is maintained. 

[0065]When the rate of flow of the gas which passes through each channel in a single cell with the 
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whole fuel cell becomes quick, It can say that enough many flows of gas are maintained with the whole 
fuel cell, and the grade which pressurizes the gas supplied to a fuel cell in order to fully secure the gas 
mass flow in the field whose gas mass flow decreases most can be suppressed. When the capacity factor 
of gas becomes high enough with the whole fuel cell, the effect that the flow of the gas supplied to a fuel 
cell can be reduced is also acquired. In order to fully advance electrochemical reaction, the gas of the 
quantity exceeding the requirements of the gas theoretically calculated from the electric energy made to 
generate is usually supplied to a fuel cell. If the capacity factor of gas increases as described above, the 
gas volume supplied superfluously in this way can be stopped. By the ability to suppress the grade of the 
application of pressure of the gas volume supplied to a fuel cell, and gas, The electric energy consumed 
in order to stop the quantity of the fuel consumed for power generation or to pressurize the gas supplied 
to a fuel cell can be suppressed, and the energy efficiency of the whole system provided with a fuel cell 
can be raised. 

[0066] When gas passes the gas passageway in each single cell provided in each single cell in the fuel 
cell using the separator 30 in the above-mentioned example, gas flows into an abbreviated horizontal 
direction according to the shape of the crevice established in the separator surface, but. In each whole 
gas passageway in a single cell, gas flows into a lower part from the upper part. For example, oxidizing 
gas flows toward the lower part in which the pore 42 was formed from the upper part in which the pore 
40 was formed. Therefore, since the water of condensation produced in the gas passageway is also 
caudad led with the flow of gas, without opposing gravity, wastewater of the water of condensation from 
the gas passageway in a single cell becomes easy. Here, with the water of condensation produced in a 
channel, as mentioned already, the produced water which is produced in the cathode side in connection 
with electrochemical reaction and which was mentioned already, the steam beforehand added to 
distributed gas in order to prevent desiccation of an electrolyte membrane to a fuel cell before supplying 
gas, etc. condense within a gas passageway. 

[0067]In the fuel cell using the separator 30 of this example, the gas manifold is provided in the side of 
the fuel cell, and the gas supplied to each single cell flows in sideways to each gas passageway in a 
single cell. Therefore, it can stop that the water of condensation produced in the gas manifold takes up 
near a terminal area with the gas manifold in each gas passageway in a single cell, and bars the flow of 
gas. On the other hand, when the gas manifold is provided in the upper and lower sides of the fuel cell 
and gas is supplied from an upper gas manifold to each gas passageway in a single cell, the water of 
condensation in this gas manifold flows into the gas passageway in a single cell easily, and there is a 
possibility of blockading a gas passageway. 

[0068]In the separator 30 of the example mentioned already, the surface is quadrisected horizontally, In 
the field side which every two divided fields were made to continue, for example, was shown in drawing 
2, we considered it as the crevice 90 and the crevice 91, and decided to form the single ********** 
style manifold 61 by the pore 41 which makes these crevices 90 and 91 open for free passage. Here, an 
oxidizing gas (or fuel gas) ** style manifold is good also as providing more than one, and is shown in 
drawing 9 by making an example of the separator of such composition into the separator 230. Although 
the surface of one of these is horizontally quadrisected like the separator 30, the separator 230 shown in 
drawing 9 , When this divided field forms four respectively separate crevices (crevice 290,291,292,293) 
and a fuel cell is constituted using the separator 230, these crevices form the oxidizing gas passage in a 
single cell between adjoining gas diffusion electrodes. The separator 230 is provided with five pores 
(pores 240 and 241,242,243,244). When a fuel cell is constituted using the separator 230, these pores 
form the gas manifold which oxidizing gas passes. 

[0069]Here, the pore 240 forms an oxidizing gas supply manifold, and this oxidizing gas supply 
manifold distributes the oxidizing gas supplied from the outside to the gas passageway in each single 
cell. The pore 242 forms an oxidizing gas exhaust manifold, and this oxidizing gas exhaust manifold 
makes the oxidizing gas discharged from the channel in each single cell join, and it leads it to the 
exterior of a fuel cell. The pore 241,243,344 forms a ********** style manifold and the oxidizing gas 
which passes through the oxidizing gas passage in each single cell formed in the single cell which 
constitutes a fuel cell once goes via each of these ********** style manifolds, respectively. 
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[0070]The crevice 291 makes the pore 243 and the pore 241 open for free passage, the crevice 292 
makes the pore 241 and the pore 244 open for free passage, and the crevice 293 makes the pore 244 and 
the pore 242 for the above-mentioned crevice 290 to make the pore 240 and the pore 243 open for free 
passage, and open for free passage. Therefore, the oxidizing gas supplied from the outside is first 
introduced into the oxidizing gas passage in a single cell formed of the crevice 290 via the oxidizing gas 
supply manifold formed of the pore 240. The oxidizing gas which passed through the oxidizing gas 
passage in this single cell passes through the oxidizing gas passage in a single cell formed of the crevice 
291, after going via the ********** style manifold formed of the pore 243. Then, repeat the same 
operation and it goes via the ********** style manifold formed of the pore 241, After going via the 
********** style manifold which passes through the oxidizing gas passage in a single cell formed of 
the crevice 292, and is formed of the pore 244, It passes through the oxidizing gas passage in a single 
cell formed of the crevice 293, and is discharged by the exterior of a fuel cell via the oxidizing gas 
exhaust manifold formed of the pore 242. 

[0071] According to the fuel cell constituted using such a separator 230, equalize the flow of the 
oxidizing gas supplied to the gas passageway in each single cell like the above-mentioned example 
using the separator 30, and. The rate of flow of gas can be kept high enough with the whole fuel cell, 
and it can prevent the performance of a fuel cell falling. Since there are many ********** s tyle 
manifolds compared with the case where the separator 30 is used especially, the effect which equalizes 
the flow of the oxidizing gas which passes through the inside of each single cell can be heightened 
further. 

[0072] Although we decided to form a gas ** style manifold by both the channel of oxidizing gas, and 
the channel of fuel gas in the fuel cell using the separator 30 of the example mentioned already, It is 
good also as providing only in one of channels, and a suitable effect is acquired also when such a gas ** 
style manifold is formed in one of channels. Although we decided that the manifold which fuel gas 
passes provides only a couple and a gas ** style manifold is formed only in the oxidizing gas passage 
side in the separator 230 shown in drawing 9 . the above-mentioned effect by equalizing the flow of 
oxidizing gas also in such a case can fully be acquired. The above-mentioned effect by the flow of fuel 
gas equalizing from the first also as forming a ** style manifold only in the fuel gas flow route side can 
be acquired. In forming a gas ** style manifold only in one of channels, in order to form a gas ** style 
manifold in the gas passageway of another side, it is not necessary to provide a pore, and shaping of a 
separator becomes easier. 

[0073]Although the surface of the separator was horizontally quadrisected in the example mentioned 
already, it is good also as dividing the separator surface into a different number and forming a gas ** 
style manifold. Such an example is shown below. Drawing 10 is a top view showing the composition of 
the separator 330 which divided the separator surface into two horizontally. In the fuel cell constituted 
using the separator 330, the oxidizing gas passage in a single cell is formed of the crevice 390,391 
which divided the surface of the separator 330 two and was provided, moreover — such a fuel cell — of 
the pore 342, an oxidizing gas supply manifold forms an oxidizing gas exhaust manifold by the pore 
340, it is formed, and a ********** s tyle manifold is formed of the pore 343. The oxidizing gas 
distributed to each single cell from the oxidizing gas supply manifold, It passes through the oxidizing 
gas passage in a single cell which the crevice 390 forms, the gas passageway in a single cell which the 
crevice 391 forms after that is passed via [a ********** style manifold ] once, and it is discharged 
outside via an oxidizing gas exhaust manifold. 

[0074]The top view showing the composition of the separator 430 which trichotomized the separator 
surface is shown in drawing 1 1 . In the fuel cell constituted using the separator 430, the oxidizing gas 
passage in a single cell is formed of the crevice 490,491,492 which trichotomized the surface of the 
separator 430 horizontally and was provided, moreover - such a fuel cell — of the pore 442, an 
oxidizing gas supply manifold forms an oxidizing gas exhaust manifold by the pore 440, it is formed, 
and a ********** s tyle manifold is formed of the pore 443,444. The oxidizing gas distributed to each 
single cell from the oxidizing gas supply manifold passes through the oxidizing gas passage in a single 
cell which each of the crevice 490,491,492 forms one by one. In that case, it goes via the ********** 
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style manifold which makes the continuous oxidizing gas passages in [ of two ] a single cell open for 
free passage one by one. The oxidizing gas which passed the gas passageway in a single cell which the 
crevice 492 forms is discharged outside via an oxidizing gas exhaust manifold. 
[0075] Drawing 12 is a top view showing the composition of the separator 530 which divided the 
separator surface into six. One surface of the separator 530 is made open for free passage, respectively, 
three of every fields which divided the surface of the separator 530 into six horizontally are provided in 
it, and the crevice 590,591 which has two flections, respectively is established in it. In the fuel cell 
constituted using the separator 530, the oxidizing gas passage in a single cell is formed of these crevices 
590,591. moreover - such a fuel cell - of the pore 542, an oxidizing gas supply manifold forms an 
oxidizing gas exhaust manifold by the pore 540, it is formed, and a ********** style manifold is 
formed of the pore 543. The oxidizing gas distributed to each single cell from the oxidizing gas supply 
manifold, It passes through the oxidizing gas passage in a single cell which the crevice 590 forms, the 
gas passageway in a single cell which the crevice 591 forms after that is passed via [a********** style 
manifold ] once, and it is discharged outside via an oxidizing gas exhaust manifold. Although the pore 
for forming a ********** style manifold decided to provide only one place in the separator 530, in 
order to form two or more ********** style manifolds, it is good also as providing many pores. For 
example, it is good also as providing a pore in the flection which the crevice 590 and the crevice 591 
have, and forming a ********** style manifold further by such a pore. 

[0076]Thus, by dividing the separator surface into two or more fields, forming the crevice for forming 
the gas passageway in a single cell, and forming a gas ** style manifold by these crevices and a pore 
open for free passage, The flow of the gas which passes the gas passageway in a fuel cell can be 
equalized, and the effect mentioned already can be acquired. Although while showed drawing 10 - 
drawing 12 and the above explanation explained the field side, i.e., an oxidizing gas passage, to them, 
Also about the fuel gas flow route provided in another field side, by having same composition, the flow 
of the gas which passes a gas passageway can be equalized and the performance of a fiiel cell can be 
raised. Here, shape of the crevice formed in the separator surface is made fine, the gas mass flow which 
passes the position of the gas passageway in a single cell increases, the diffusibility of gas improves, and 
the rate of gas utilization increases, so that the cross-section area of the gas passageway formed of such 
a crevice is made small. Since the water of condensation becomes is easy to be blown away and the 
water of condensation becomes difficult to stagnate in the gas passageway in a single cell so that the gas 
mass flow which passes the gas passageway in a single cell increases and a gas flow rate becomes quick, 
the wastewater nature in the gas passageway in a single cell improves. However, if a passage sectional 
area is made small in this way, the pressure loss at the time of gas passing the gas passageway in a 
single cell will also go up. The energy required in order that the rise of the pressure loss at the time of 
gas passing may pressurize the gas supplied to a fuel cell is made to increase, and there is a possibility of 
leading to decline in the energy efficiency of the whole system provided with a fuel cell. Therefore, 
what is necessary is just to determine the fineness of the shape of a crevice suitably in consideration of 
the effect that the rate of gas utilization improves by making it fine, the process tolerance demanded 
when forming the influence of the pressure loss which increases by this, and a separator, etc. 
[0077]The crevice formed in the separator surface in order to form the gas passageway in a single cell is 
made to diffuse the gas which passes through a channel in explanation of the separator 30, as shown in 
drawing 4 , and two or more heights which secure conductivity between a separator and a gas diffusion 
electrode are provided in it. Here, if the shape of the crevice established in the separator surface is fine 
enough and the diffusibility of gas and the conductivity between gas diffusion electrodes are fully 
secured, it is not necessary to establish such a convex structure corresponding to the heights 94 in a 
crevice. 

[0078]Although the all once considered the gas which passes the gas passageway in a single cell formed 
of the predetermined crevice established in the separator surface via the gas ** style manifold in the 
example mentioned already as the composition which flows into each single cell again after that, A part 
of gas which passes the gas passageway in a single cell is good also as composition which does not go 
via a gas ** style manifold. As an example of such composition, the composition (composition by the 
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side of the field which forms an oxidizing gas passage) of the separator 630 is shown in drawing 13 . The 
separator 630 is provided with the crevice 690 which quadrisected the surface horizontally and made 
these open for free passage one by one, and the pore 640,641,642. In the fuel cell constituted using the 
separator 630. After the oxidizing gas supplied to each single cell from the oxidizing gas supply 
manifold formed of the pore 640 passes through the oxidizing gas passage in a single cell formed of the 
crevice 690, it is discharged by the oxidizing gas exhaust manifold formed of the pore 642, and is drawn 
out of a fuel cell. 

[0079]Here, the crevice 690 which forms the oxidizing gas passage in a single cell is a field where the 
shape is crooked on the separator 630, and is open for free passage with the pore 641 which forms a 
********** style manifold. In the separator 30 of the example mentioned already, although the crevices 
90 and 91 are open for free passage via the pore 41, they are divided by the pore 41 as a structure of a 
crevice. The crevice 690 with which the separator 630 is provided is not necessarily divided by the pore 
641 in this way, and is opening from the pore 640 to the pore 642 for free passage by the crevice 
structure formed continuously. That is, although the pore 641 is open for free passage with this crevice 
690 in the end (outside of crookedness) at which the crevice 690 is crooked and it is formed along with 
one side of the separator 630, the crevice is formed continuously, without the field (inside of 
crookedness) which adjoins the pore 641 being divided by the pore 690. Therefore, although a part of 
oxidizing gas which passes through the oxidizing gas passage in a single cell once goes via the 
********** style manifold formed of the pore 641 on the way, Without going v ia a ********** style 
manifold, the remaining oxidizing gas passes through the oxidizing gas passage in a single cell which 
the crevice 690 forms, and is discharged by the oxidizing gas exhaust manifold. In drawing 13 , although 
only the situation by the side of one field of the separator 630 (side which forms the oxidizing gas 
passage in a single cell) was shown, the field side (side which forms the fuel gas flow route in a single 
cell) of another side is formed similarly. Namely, the fuel gas supplied to each single cell from the fuel 
gas supply manifold, Can draw the fuel gas flow route in a single cell which the crevice 690 and the 
same crevice form, and the part goes via the fuel gas distribution manifold which the pore 641 and the 
same pore form, and. The remaining fuel gas is drawn to a fuel gas exhaust manifold by the fuel gas 
flow route in a single cell which the above-mentioned crevice forms, without going via a fuel gas 
distribution manifold. 

[0080] According to the separator 630 of such composition, in the field in which a crevice (gas 
passageway in a single cell) is crooked. By passing a part of gas which passes the gas passageway in a 
single cell, without making it go via a ** style manifold, the pressure loss of the gas in such a flection 
can be stopped, and the bias of the flow of gas can be stopped. As mentioned already, when the 
composition which makes small the passage sectional area of the gas passageway in a single cell formed 
on a separator increases the gas mass flow and the rate of flow which pass through the inside of a 
channel, it is useful. However, in order to make a passage sectional area small, when providing a 
flection (part which changes the flow direction of gas) in the gas passageway in a single cell like the 
example mentioned already, in such a flection, the pressure loss of gas becomes large, and the flow of 
gas will be confused and a bias will be produced with a flow. Although what is necessary is just to 
expand the depth in a flection in order to reduce the pressure loss in a flection, in order to expand the 
depth in a flection, it is necessary to enlarge a pore with the composition which divides a crevice by a 
pore like the example mentioned already. Such composition will enlarge area of a pore to the whole 
separator, and the rate of an available area falls to electrochemical reaction, and it cannot adopt it as it 
easily. If it has composition which a crevice follows by the inside of a flection like the above-mentioned 
separator 630, it can suppress that can fully secure the depth in a flection, without enlarging area of a 
pore, a channel is narrowed down by a flection, and a pressure loss increases. 
[0081]The separator 630 which established the communicating structure whose passage of gas is 
attained without drawing 14 g oing via a gas ** style manifold in the flection of the gas passageway in a 
single cell, It is a fuel cell using each with the separator 30 which divided the crevice by the pore by the 
above-mentioned flection, and is an explanatory view showing the result of having carried out the 
simulation of signs that gas flows. Drawing 14 (A) expresses the result of having used the separator 630, 
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drawing 14 (B) expresses the result of having used the separator 30, and all express the pressure 
distribution in a gas ** style manifold on the field of a predetermined separator. As shown in drawing 14 
(B), in using a separator provided with the crevice divided by the pore, within the gas ** style manifold 
which a pore forms, a very high pressure arises and the pressure loss at the time of gas passing the gas 
passageway in a single cell by this becomes large. On the other hand, as shown in drawing 14 (A), when 
using a separator provided with the crevice which has the communicating structure which can pass gas, 
without going via a ** style manifold, the pressure produced within a gas ** style manifold is reduced, 
and the pressure loss at the time of gas passing the gas passageway in a single cell is stopped. 
[0082] Although drawing 14 showed only the pressure distribution in a gas ** style manifold, In the gas 
passageway in a single cell connected to a gas ** style manifold by adjoining a gas ** style manifold 
and establishing the above-mentioned communicating structure, the effect of a pressure loss being 
stopped and also being hard to produce the bias of the flow of gas is acquired. Producing a high pressure 
especially by the predetermined part in a gas ** style manifold, as shown in drawing 14 (B). If the 
pressure loss of the gas at the time of passing through the inside of a ** style manifold is large, in the 
downstream of a gas ** style manifold, a bias will arise with the flow of gas — the field to which the rate 
of flow of gas falls remarkably produces. Thus, if the flow of gas becomes uneven by the gas 
passageway in a single cell, the efficiency in which electrochemical reaction advances will vary by a 
place. If a gas ** style manifold is adjoined and the above-mentioned communicating structure is 
established like [ in the case of using the separator 630 ], it can stop that a bias arises with the flow of 
gas, and the efficiency of electrochemical reaction can fully be secured on the field of the whole 
separator. 

[0083] Also when the composition which adjoins a gas ** style manifold like the separator 630, and 
establishes the above-mentioned communicating structure miniaturizes a fuel cell more, it is effective. 
Namely, although the composition which makes the pore for forming a gas manifold smaller as 
composition which miniaturizes a fuel cell can be considered without reducing battery capacity, If a gas 
** style manifold is adjoined and the above-mentioned communicating structure is established, even if it 
makes a pore small in this way, the pressure loss at the time of gas passing can become large too much, 
and it is sufficient, and can stop that the inconvenience that the flow of gas worsens arises. In such a 
case, since a part of gas which passes the gas passageway in a single cell goes via a gas ** style 
manifold, miniaturizing a fuel cell, can acquire the effect which equalizes a gas mass flow, and. By not 
going via a gas ** style manifold, the remaining gas can secure the flow of sufficient gas. 
[0084]In the separator of the example mentioned already, the gas passageway in a single cell which the 
crevice provided on the separator forms is open for free passage with the gas ** style manifold in the 
flection by which the flow direction of the gas which passes through the inside of this channel is 
changed. Here, the pore which is provided in a separator and forms a gas ** style manifold within a fuel 
cell is formed along with the predetermined neighborhood in the periphery of a separator. In such a 
separator, it is also desirable for the distance of the rim of a separator and the above-mentioned pore to 
have composition which becomes large in the end of a pore. Such composition is explained using 
drawing 15 . 

[0085] Drawing 15 (A) expresses the composition to which the distance of the rim of a separator and the 
above-mentioned pore becomes large in the end of a pore, and drawing 15 (B) expresses composition 
with a constant distance of the rim of a separator, and the above-mentioned pore. Although drawing 15 
expresses only the neighborhood of the end of the pore which forms a gas ** style manifold among the 
structures of a separator, The separator shown in drawing 15 (B) was the same as the separator 30 of the 
example mentioned already, and it has the same composition as the separator 30, and other parts which 
the separator 30A shown in drawing 1 5 (A) does not illustrate, either gave the same number as the 
separator 30 to the common member, and omitted explanation. The separator 30A is provided with the 
pore 41 A which forms a ********** style manifold like the pore 41 in the separator 30. In the end of 
the pore 41 A, only the side near the rim of the separator 30A inclines gently inside the separator 30A, 
and the periphery of the pore 41 A is formed so that the end of the pore 41 A may become thin gradually 
by this. 
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[0086] According to the separator 30A constituted in this way, the fuel cell which was more excellent in 
endurance can be constituted. As mentioned already, in forming a gas ** style manifold by the pore 
provided in the separator, In order that the gas which passes the gas passageway in a single cell may 
change a flow direction in the flection of the gas passageway in a single cell in which the gas ** style 
manifold was formed (refer to the solid line arrow in drawing 15 (B)\ In each separator which 
constitutes a fuel cell, the power of going to the outside direction of a separator works in the pore which 
forms a gas ** style manifold (refer to the dashed line arrow in drawing 1 5 (B)). Especially in the 
separator peripheral area near the end of the pore which forms a gas ** style manifold, such outward 
stress is concentrated and committed with each separator. Thus, the position which power concentrates 
and is committed is illustrated in the separator 30 of drawing 15 (B\ Although enlargement of a fuel cell 
is suppressed by bringing the pore 41 close to the rim of the separator 30 as much as possible, and 
providing, Thus, if distance of the pore 41 and a separator rim is made small, as shown in drawing 15 
(B), stress will concentrate on a thin member, and it will become a problem when fully securing the 
intensity and endurance of a fuel cell. If the pore 41 A is formed like the separator 30A shown in drawing 
15 (A) so that distance with the rim of a separator may become large in the end, sufficient intensity to 
the above-mentioned stress can be realized, and the endurance of a fuel cell can fully be secured. As 
described above, in order to attain desired intensity according to the composition to which the shape of 
the pore 41 A is made for distance with the rim of a separator to become large in the end, without 
forming the whole pore 41 A in the distance more from a separator rim, In order to secure the intensity of 
a separator, the whole separator and by extension, the whole fuel cell are not enlarged. 
[0087] When forming the shape of the pore 41 A so that distance with the rim of a separator may become 
large in the end, as shown in drawing 15 (A). If only the side near the rim of the separator 30A among 
the peripheries of the pore 41 considers it as the shape which inclines gently inside the separator 30A as 
it goes to the end of the pore 41, the gas which passes the gas passageway in a single cell is led to this 
shape that inclines gently, and it can be more smoothly flowed through it. Like drawing 15 (B). if the 
corner is formed in the end of the pore 41, the gas which passes the flection of the gas passageway in a 
single cell will produce a turbulent flow in this corner, and the pressure loss of gas will become still 
larger by this. By forming a channel like drawing 15 (A) in accordance with the direction into which gas 
flows, such a pressure loss can be stopped and the flow of gas can be made smooth. Although the 
channel side of oxidizing gas was expressed with drawing 15 . the above-mentioned effect can be 
acquired by forming a gas ** style manifold in the channel side of fuel gas by a same-shaped pore. 
Although only one side was expressed with drawing 15 among the ends of the pore which forms a gas 
** style manifold, the above-mentioned effect of securing the intensity of a separator and making the 
flow of gas smooth can be further enlarged by considering it as the shape which described both ends 
above. 

[0088] Although the pore which forms a gas ** style manifold decided that the flection of the crevice 
which forms the gas passageway in a single cell, i.e., near the peripheral part of a separator, provides in 
the example mentioned already, Even if it forms a gas ** style manifold by the pore provided in the field 
to which separators differ, the effect which equalizes the rate of flow of the gas which passes a gas 
passageway can be acquired. An example of such composition is shown in drawing 16 and drawing 17 
as the separator 730 and the separator 830, respectively. 

[0089] Drawing 16 is a top view showing the composition (composition by the side of the field which 
forms an oxidizing gas passage) of the separator 730. The surface of the separator 730 is quadrisected 
horizontally and the crevice 790,791,792,793 is established in each divided field. In the fuel cell 
constituted using the separator 730. The crevice 790,791,792,793 established in the surface of the 
separator 730, This order is open for free passage, the oxidizing gas passage in a single cell is formed, of 
the pore 742, an oxidizing gas supply manifold forms an oxidizing gas exhaust manifold by the pore 
740, it is formed, and a ********** style manifold is formed of the pore 743,744,745. 
[0090] Although the pore 743 makes the crevices 790 and 791 open for free passage, the pore 744 makes 
the crevices 791 and 792 open for free passage here and the pore 745 is making the crevices 792 and 793 
open for free passage, Unlike the pore which forms a gas ** style manifold in the example mentioned 
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already, these pores are provided in the central part twist from that of the separator. That is, it does not 
provide in the flection projected toward the separator peripheral part from the crevice established in the 
separator surface, but it is provided so that the end sides of the crevice which adjoins each other may be 
opened for free passage (refer to drawing 16) . 

[0091] Drawing 17 is a top view showing the composition (composition by the side of the field which 
forms an oxidizing gas passage) of the separator 830. The surface of the separator 830 is trichotomized 
horizontally, near [ the ] the 2nd step of middle forms the crevice 890 continuously with the first step, 
and even the 3rd step forms the crevice 891 continuously from near the 2nd step of middle. As for the 
connection section of the crevice 890 and the crevice 891, i.e., near the central part of the separator 830, 
the pore 843 which makes these crevices open for free passage is formed (refer to drawing 17) . In the 
fuel cell constituted using the separator 830. This order is open for free passage, and the crevice 890,891 
established in the surface of the separator 830 forms the oxidizing gas passage in a single cell, Of the 
pore 842, an oxidizing gas supply manifold forms an oxidizing gas exhaust manifold by the pore 840, it 
is formed, and a ********** style manifold is formed of the pore 843. 

[0092] Although we decided to form such a gas ** style manifold only in the channel side of oxidizing 
gas in the separators 730 and 830 shown in drawing 16 and drawing 17 . it is good also as forming the 
same gas ** style manifold also as the channel side of fuel gas. 

[0093]Thus, the pore which forms a gas ** style manifold, The gas ** style manifold good also as 
providing in which field on a separator and formed of a pore, If the gas which is open for free passage 
with the gas passageway in each single cell formed of the crevice established in the separator surface, 
and passes through the inside of each single cell is able to once go via this gas ** style manifold, The 
effect of making the flow of the gas which passes the gas passageway in a fuel cell equalizing can be 
acquired. Therefore, it adds to the number of partitions on the separator for providing a crevice, or the 
number of ** style manifolds, They can be designed freely, the position of the pore for forming a ** 
style manifold, etc. taking into consideration suitably the energy efficiency of the whole system 
provided with a fuel cell, the restrictions on the space in which a fuel cell should be installed, etc. 
[0094] As for this invention, although the example of this invention was described above, it is needless 
to say that it can carry out with the aspect which becomes various within limits which are not limited to 
such an example at all and do not deviate from the gist of this invention. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention]This invention about the distribution method of the gas in the gas separator for 
fuel cells, a fuel cell, and a fuel cell in detail, In the fuel cell which carries out the plural laminates of the 
single cell, and constitutes it, it is provided between the adjoining single cells, and form a fuel gas flow 
route and an oxidizing gas passage between the adjoining members, and. It is related with the 
distribution method of the gas in the fuel cell using the separator for fuel cells which separates fuel gas 
and oxidizing gas, and this separator, and this fuel cell. 
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* NOTICES * 

JPO and XNFIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]The gas separator for fuel cells is a member which constitutes the fuel cell 
stack by which two or more single cells were laminated, and has prevented mixing the fuel gas and 
oxidizing gas which are supplied to each of an adjacent single cell by having sufficient gas 
impermeability. Such a separator for fuel cells usually has rugged structure, such as the shape of a rib, 
on the surface. 

It also has the work which forms the channel of fuel gas and oxidizing gas (the gas separator of such 
composition is also called interconnector with a rib). 

That is, the separator for fuel cells forms the channel (gas passageway in a single cell) of fuel gas or 
oxidizing gas between the adjoining member (gas diffusion layer) and the above-mentioned rugged 
structure, when included in a fuel cell stack. 

[0003]The gas separator for fuel cells has a predetermined hole structure other than the rugged structure 
which usually forms the above-mentioned gas passageway, the corresponding hole with which the 
adjacent gas separator was equipped when a single cell provided with such a gas separator was 
laminated and a fuel cell stack was constituted — structures lap — these holes — the gas manifold which 
pierces through the inside of a fuel cell stack to the laminating direction is formed of structure. Such a 
gas manifold gathers a fuel exhaust gas or oxidation exhaust gas after distributing to each single cell, 
making the inside pass the fuel gas or oxidizing gas supplied from the outside of a fuel cell or presenting 
electrochemical reaction by each single cell, and makes these flow into the fuel cell exterior. Therefore, 
the gas manifold formed of the above-mentioned hole structure is open for free passage with the above- 
mentioned gas passageway in a single cell (the oxidizing gas passage in a single cell, or the fuel gas flow 
route in a single cell) formed in each laminated single cell. 

Gas flows out between a gas manifold and the channel in a single cell, and ON is possible. 

[0004] Drawing 1 8 is an explanatory view which expresses the composition of the separator 930 
superficially as an example of the gas separator for fuel cells known conventionally, the separator 930 - 
the circumference near [ the ] ~ four holes - it has the pore 940,942,950,952 as a structure. When these 
pores laminate two or more single cells which consist of a member containing the separator 930 and 
constitute a fuel cell, The corresponding pores with which the adjacent separator 930 is provided lap, 
and inside a fuel cell, Respectively An oxidizing gas supply manifold (the oxidizing gas supplied from 
the outside is distributed to each oxidizing gas passage in a single cell), An oxidizing gas exhaust 
manifold (the oxidation exhaust gas discharged from each oxidizing gas passage in a single cell is 
gathered, and it leads out of a fuel cell), A fuel gas supply manifold (the fuel gas supplied from the 
outside is distributed to each fuel gas flow route in a single cell) and a fuel gas exhaust manifold (the 
fuel exhaust gas discharged from each fuel gas flow route in a single cell is gathered, and it leads out of 
a fuel cell) are formed. 

[0005]The crevice 990 which makes the pore 940 and the pore 942 open for free passage is established 
in one field of the separator 930. 

The crevice (not shown) which makes the pore 950 and the pore 952 open for free passage is established 
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in the field of another side of the separator 930. 

Both these crevices have the grooved structure of having two flections on the way. When the member 
containing the separator 930 is laminated and a fuel cell is constituted, these crevices form the gas 
passageway in a single cell between the members which adjoin the separator 930. That is, the crevice 
990 which makes the pore 940 and the pore 942 open for free passage forms the oxidizing gas passage 
in a single cell, and the crevice which makes the pore 950 and the pore 952 open for free passage forms 
the fuel gas flow route in a single cell. The oxidizing gas supplied to the fuel cell passes through the 
inside of the oxidizing gas supply manifold formed of the pore 940, After being distributed to the 
oxidizing gas passage in a single cell formed in each single cell and presenting electrochemical reaction, 
it joins by the oxidizing gas exhaust manifold formed of the pore 942, and is discharged by the fuel cell 
exterior. Similarly the fuel gas supplied to the fuel cell passes through the inside of the fuel gas supply 
manifold formed of the pore 950, After being distributed to the fuel gas flow route in a single cell 
formed in each single cell arid presenting electrochemical reaction, it joins by the fuel gas exhaust 
manifold formed of the pore 952, and is discharged by the fuel cell exterior. 

[0006]Especially in the separator 930 shown in such drawing 18 . Since the crevice provided on each 
field of the separator 930 serves as shape in which only half one round trip is crooked, compared with 
the case where shape straight in this way is not used, the passage cross section of the gas passageway in 
a single cell becomes small, and the rate of flow of the gas which passes through the arbitrary places of a 
channel can be made quicker. Therefore, the gas which passes through the inside of the gas passageway 
in a single cell is better stirred in a channel, and will be in the state where it is spread. By being in such a 
state, the electrode active material (hydrogen or oxygen) in gas (fuel gas or oxidizing gas) contacts 
easily the catalyst bed provided on the electrode, and an electrode active material becomes is easy to be 
used by electrochemical reaction, and the capacity factor of gas improves. 

[0007] As shape of the crevice established in the surface of the gas separator for fuel cells other than 
composition of having been shown in drawing 18 , As described above, on the same flat surface, 
establish respectively two or more crevices of the shape where only half one round trip was crooked in 
parallel, and two or more crevices on these same fields are received, The composition which performs 
the feeding and discarding of gas is proposed via the gas introduction hole and gas discharge hole of a 
couple which form a gas supply manifold and a gas exhaust manifold (for example, JP,7-263003,A etc.). 
Since the passage cross section of the gas passageway in a single cell will become still smaller and the 
rate of flow of the gas which passes through the arbitrary places in a channel will become quicker by 
providing two or more crevices of the crooked shape on the same flat surface if it has such composition, 
the capacity factor of the gas in a fuel cell can be raised further. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[The means for solving a technical problem, and its operation and effect] It is a fuel cell which acquires 
electromotive force according to the electrochemical reaction which the fuel cell of this invention 
carried out the plural laminates of the single cell, and used gas in each single cell, The gas passageway 
in a single cell for being provided respectively succeeding the inside of said each single cell, passing 
said gas, and spreading this gas in said each single cell, The gas supply manifold which distributes said 
gas which flows from the outside of said fuel cell, and is supplied to the gas passageway in said each 
single cell, The gas exhaust manifold which collects said gas discharged from the gas passageway in 
said each single cell, and is made to flow into the exterior of said fuel cell, Let it be a gist to penetrate 
said each gas passageway in a single cell to the laminating direction of said single cell, respectively, and 
to equip it with the ** style manifold which enables traffic of said gas between said each gas 
passageway in a single cell. 

[0016]The plural laminates of the single cell are carried out, a gas supply manifold distributes gas which 
flows from the outside of a fuel cell, and a fuel cell of this invention constituted as mentioned above 
supplies it to a gas passageway in each single cell. A gas passageway in a single cell provided in each 
single cell passes said supplied gas, and spreads this gas in each single cell. In each single cell, 
electromotive force is acquired according to electrochemical reaction using this gas. To a fuel cell, said 
each gas passageway in a single cell is penetrated in a laminating direction of said single cell, 
respectively, A ** style manifold which enables traffic of said gas between said each gas passageway in 
a single cell is formed, and when said gas passes each gas passageway in a single cell, it goes via this ** 
style manifold. Said gas discharged from a gas passageway in said each single cell is brought together in 
a gas exhaust manifold, and flows into the exterior of a fuel cell. 

[00 17] A distribution method of gas in a fuel cell of this invention, It is a distribution method of gas in a 
fuel cell which acquires electromotive force according to electrochemical reaction which carried out the 
plural laminates of the single cell, and used this gas in response to supply of gas, (a) said supplied gas in 
a process distributed to a gas passageway in a single cell formed in an inside of each of said single cell 
via a gas supply manifold in which it was provided by said fuel cell, and said single cell of each (b) from 
said fuel cell outside, Said gas distributed from said gas supply manifold, passing a gas passageway in 
said single cell. A process with which electrochemical reaction [ each ] which advances by said single 
cell is presented, and said gas discharged from a gas passageway in each of said single cell after the (c) 
aforementioned electrochemical reaction was presented, Have a process of discharging gas which 
gathered a gas exhaust manifold provided in said fuel cell, and this gathered out of said fuel cell, and the 
aforementioned (b-1) (b) process, Let it be a gist to have further a process which makes it go via a ** 
style manifold formed in a laminating direction of said single cell by penetrating in an inside of said fuel 
cell in said at least a part of each of said single cell gas which passes a gas passageway in said single 
cell. 

[0018]Since gas which passes a gas passageway in a single cell goes via a ** style manifold according 
to the distribution method of gas in a fuel cell of such this invention, and a fuel cell of this invention, In 
either of the single cells which constitute a fuel cell, when a supply state of gas gets worse, performance 
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of the whole fuel cell can be prevented from output voltage declining and falling. Namely, in either of 
the single cells by stagnation of the water of condensation, etc. When passage resistance at the time of 
gas flowing into a gas passageway in a single cell increases, a supply state of gas gets worse and gas 
which passes a gas passageway in a single cell goes via a ** style manifold, By a gas passageway in a 
single cell of the downstream, it becomes possible to fully secure the amount of supply of gas rather 
than a terminal area with this ** style manifold. Therefore, even if stagnation of the water of 
condensation, etc. take place, a supply state of gas does not get worse in the whole single cell in which 
this water of condensation stagnated. 

[00 19] Since gas which passes a gas passageway in each single cell goes via a ** style manifold 
according to the distribution method of gas in a fuel cell of this invention, and a fuel cell of this 
invention, with the whole fuel cell. An effect that a flow (or the rate of flow) of gas which passes a gas 
passageway in each single cell can be equalized is done so. In a ** style manifold, since traffic of gas 
between each gas passageway in a single cell is possible, when a flow of gas which passes each gas 
passageway in a single cell has dispersion, they are equalized. Inside a fuel cell, predetermined 
inclination arises in a gas mass flow which passes through inside of each single cell according to a flow 
direction (flow direction of gas which passes through inside of a gas exhaust manifold) of gas by which 
feeding and discarding are carried out from the outside. Since the above-mentioned inclination can be 
made small if a gas mass flow which forms a ** style manifold and passes a gas passageway in each 
single cell like a distribution method of gas in a fuel cell of this invention and a fuel cell of this 
invention is equalized, By each single cell which constitutes the whole fuel cell, a flow of gas can fully 
be secured and the amount of electrochemical reaction which advances by each single cell can be 
maintained on a high level. 

[0020] A fuel cell of this invention is good also as having two or more said ** style manifolds. If it has 
such composition, it originates in the water of condensation etc., and influences by supply of gas being 
barred in a predetermined single cell are reduced, and an effect which equalizes a flow of gas which 
passes each gas passageway in a single cell can be heightened further. 

[0021]In a fuel cell of this invention, said gas is good also as being the fuel gas containing hydrogen. If 
it has such composition, in a channel of fuel gas formed in a fuel cell, the above-mentioned effect can be 
acquired and battery capacity (stable output voltage) of a fuel cell can be maintained highly enough. 
[0022]In a fuel cell of this invention, said gas is good also as being the oxidizing gas containing oxygen. 
If it has such composition, in a channel of oxidizing gas formed in a fuel cell, the above-mentioned 
effect can be acquired and battery capacity (stable output voltage) of a fuel cell can be maintained highly 
enough. 

[0023]A gas separator for fuel cells of this invention is used for a fuel cell which laminates two or more 
single cells, is a gas separator for fuel cells which constitutes said single cell with a member which 
forms an electrolyte layer and an electrode, and comprises the following: 
Three or more holes for penetrating this gas separator for fuel cells to the thickness direction, 
respectively, being provided, and forming a part of gas manifold of said fuel cell, respectively, 
in one field top of said gas separator for fuel cells — up to the 2nd predetermined hole from the 1st 
predetermined hole among said three or more holes - these 1st and 2nd holes - a crevice for being 
provided so that said field top may be made to open for free passage via a hole of an except one by one, 
and forming a gas passageway in said single cell. 

[0024]Such a gas separator for fuel cells is used for a fuel cell which has three or more holes provided in 
the thickness direction by penetrating, constitutes a single cell with a member which forms an electrolyte 
layer and an electrode, and laminates and constitutes two or more single cells. When a fuel cell is 
constituted using a gas separator for fuel cells of this invention, said three or more holes form a gas 
manifold of said fuel cell, respectively, moreover - up to the 2nd hole predetermined [ from the 1st 
predetermined hole among said three or more holes ] in a gas separator for fuel cells of this invention to 
field top of one of these - these 1st and 2nd holes - it has a crevice which makes said field top open for 
free passage via a hole of an except one by one. When a fuel cell is constituted using a gas separator for 
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fuel cells of this invention, this crevice forms a gas passageway in a single cell between adjoining 
members. A gas passageway in a single cell formed of this crevice is open for free passage with a gas 
manifold formed of each of said three or more holes. In such a fuel cell, if gas is supplied from the 
exterior of a fuel cell to a gas manifold formed of the 1st predetermined hole, supplied gas will be 
distributed to a gas passageway in each single cell from this gas manifold. Gas discharged by passing a 
gas passageway in a single cell is brought together in a gas manifold formed of the 2nd predetermined 
hole, and can be made to flow into the fuel cell exterior at this time, thus - the time of gas passing a gas 
passageway in a single cell — this gas — said 1st and 2nd holes — it goes via a gas manifold formed of a 
hole of an except. 

[0025]According to such a gas separator for fuel cells, a fuel cell of this invention and same fuel cell can 
be constituted, and the same effect as a fuel cell of this invention can be acquired in such a fuel cell. 
Therefore, by using a gas separator for fuel cells of this invention, in either of the single cells which 
constitute a fuel cell, when a supply state of gas gets worse, a fuel cell without a possibility that output 
voltage may decline and performance of the whole fuel cell may fall can be constituted. Equalize a flow 
of gas which passes each gas passageway in a single cell by using a gas separator for fuel cells of this 
invention, and. A fuel cell maintainable on a high level can be constituted for the amount of 
electrochemical reaction which fully secures a flow of gas by each single cell which constitutes the 
whole fuel cell, and advances by each single cell. 

[0026]Said crevice formed in the surface of a gas separator for fuel cells of this invention, it is not 
necessary to form a flat concave surface, and may have heights which project from a concave surface — 
up to the 2nd predetermined hole from the 1st predetermined hole - these 1st and 2nd holes — what is 
necessary is just the structure of making a field top of a gas separator for fuel cells opening for free 
passage via a hole of an except one by one 

[0027]In a fuel cell of this invention, a gas passageway in said single cell, Have a bent part in which a 
channel is crooked so that a flow direction of said gas which passes an inside may be changed, and said 
bent part, It is good also as having the 1st field that said ** style manifold penetrates, and the 2nd field 
that enables passage of said a part of gas which passes an inside of said bent part via said ** style 
manifold. 

[0028] When gas which passes a gas passageway in a single cell passes a bent part in which a gas 
passageway in this single cell is crooked, in that part, in such a fiiel cell, the remainder does not go via a 
** style manifold via a ** style manifold. Thus, by providing the 2nd field that does not go via a ** 
style manifold, in a bent part which a ** style manifold penetrates, sufficient depth can be secured, a 
pressure loss at the time of gas passing the above-mentioned bent part can be stopped, and a flow of gas 
can be made more smooth. 

[0029]In a gas separator for fuel cells of this invention, said crevice, While making said from 1st 
predetermined hole to the 2nd hole open for free passage on one field of said gas separator for fuel cells, 
having a bent part straight on this one field — said bent part — said 1st and 2nd holes — it is good also as 
having the 1st field that one of the holes of an except penetrates, and the 2nd field in which the bottom 
of said crevice is formed continuously without being divided by said hole which penetrates this 1st field. 

[0030]According to the gas separator for fuel cells constituted as mentioned above, the above-mentioned 
fuel cell and same fuel cell can be constituted, and the same effect as the above-mentioned fuel cell can 
be acquired in such a fuel cell. 

[0031]In the above-mentioned fuel cell, said bent part is still better also as having accomplished U type. 
Although a gas passageway in a single cell can be effectively allocated in each single cell and a gas 
mass flow which passes through inside of a channel can be increased by forming a bent part in U type, 
In a bent part which accomplishes U type, an effect which reduces a pressure loss and makes a flow of 
gas smooth because a pressure loss becomes large and has the -above-mentioned composition can be 
especially acquired notably especially by changing a flow direction of gas for reverse. 
[0032]In a fuel cell of this invention, a gas passageway in said single cell, Have a bent part in which a 
channel is crooked so that a flow direction of said gas which passes the inside may be changed, and a 
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periphery of said bent part, It is formed so that it may curve smoothly, and said ** style manifold is 
good also as penetrating a gas passageway in said single cell in a peripheral part of said bent part. 
[0033]Since gas which passes a gas passageway in a single cell will be led to a periphery which curves 
smoothly in a bent part and will flow if it has such composition, an effect that a flow of gas which 
passes a gas passageway in a single cell becomes more smooth is acquired. 

[0034]In a fuel cell of this invention, a gas passageway in said single cell, Have a bent part in which a 
channel is crooked near the rim of said fuel cell so that a flow direction of said gas which passes the 
inside may be changed, and said ** style manifold, Are provided near the rim of said fuel cell, and in a 
peripheral part of said bent part, penetrate and a gas passageway in said single cell sectional shape of 
said ** style manifold, An internal surface corresponding to an end of said sectional shape which 
accomplishes longwise shape where a rim of said fuel cell was met, and accomplishes longwise shape 
among internal surfaces by the side of said fuel cell rim in said ** style manifold, Compared with an 
internal surface corresponding to a center section of said sectional shape, it is good also as thickness 
from a rim of said fuel cell being thick. 

[0035] According to such a fuel cell, intensity and endurance of a fuel cell are fully securable. When a ** 
style manifold is formed near the rim of a fuel cell and sectional shape of a ** style manifold considers 
it as longwise shape where a rim of a fuel cell was met, It can stop that a field which can participate in 
electrochemical reaction within each single cell by forming a ** style manifold becomes small, and it 
becomes easy to secure gas-seal nature in a ** style manifold. However, in the above-mentioned bent 
part which a ** style manifold penetrates, since a flow direction of gas changes, strong stress will work 
between an internal surface of a ** style manifold, and a rim of a fuel cell. It will concentrate in a field 
corresponding to an end of a section of a ** style manifold formed in longwise shape, and especially this 
stress has a possibility that intensity of this field may affect intensity of the whole fixel cell. By 
considering a fuel cell as the above composition, intensity of a field which strong stress commits by gas 
which passes a bent part can fully be secured, and it becomes possible to fully secure intensity of the 
whole fuel cell by this. 

[0036] A gas separator for fuel cells of this invention, As said crevice makes said from 1st predetermined 
hole to the 2nd hole open for free passage on one field of said gas separator for fuel cells, having a bent 
part straight on this one field near the rim of said gas separator for fuel cells — said 1st and 2nd holes — 
one of the holes of an except. Accomplish longwise shape where it was allocated near the rim of said gas 
separator for fuel cells, and a rim of said gas separator for fuel cells was met, and. A wall surface located 
in the rim side of said gas separator for fuel cells among wall surfaces which penetrate said crevice and 
form this hole in a peripheral part of said bent part, It is good also as being characterized by being 
formed compared with a portion corresponding to a center section in a portion corresponding to an end 
of said hole which accomplishes longwise shape, so that distance from a rim of said gas separator for 
fuel cells may become large. 

[003 7] According to the gas separator for fuel cells constituted as mentioned above, the above-mentioned 
fuel cell and same fuel cell can be constituted, and the same effect as the above-mentioned fuel cell can 
be acquired in such a fuel cell. 
[0038] 

[Embodiment of the Invention]In order to clarify further composition and an operation of this invention 
explained above, an embodiment of the invention is described based on an example below. The fuel cell 
which is the 1st example of this invention is a polymer electrolyte fuel cell, and is formed of the stack 
structure which carried out the plural laminates of the single cell. The top view showing the composition 
of the separator 30 with which the fuel cell of this example is provided with the exploded perspective 
view showing the composition of the single cell 20 which is a basic unit of the stack structure 15 from 
which drawing 1 constitutes the fuel cell of the 1st example, and drawing 2 , and drawing 3 a re the 
perspective views showing the appearance of the stack structure 15. First, based on drawing 1 thru/or 
drawing 3 . the composition of a fuel cell is explained, next the situation of the flow of the gas in this fuel 
cell is explained. 

[0039]As mentioned above, the fuel cell of this example is a polymer electrolyte fuel cell, and is 
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constituted by the stack structure 15 which laminated the single cell 20 which is a basic unit. As shown 
in drawing 1 , the single cell 20 is constituted by the electrolyte membrane 31, the anode 32, the cathode 
33, and the separator 30. 

[0040]Here, the electrolyte membrane 31 is an ion-exchange membrane of the proton conductivity 
formed with solid polymer material, for example, fluororesin, and shows good electrical conductivity 
according to a damp or wet condition. In this example, the Nafion film (made by Du Pont) was used. 
The alloy which consists of platinum as a catalyst or platinum, and other metal is applied to the surface 
of the electrolyte membrane 31 . The carbon powder which supported the alloy which consists of 
platinum or platinum, and other metal as a method of applying a catalyst is produced, The suitable 
organic solvent was made to distribute the carbon powder which supported this catalyst, a proper 
quantity of electrolytic solutions (for example, Aldrich Chemical, Nafion Solution) were added and 
pasted, and the method of screen-stenciling on the electrolyte membrane 3 1 was taken. Or the 
composition which carries out film shaping of the paste containing the carbon powder which supported 
the above-mentioned catalyst, produces a sheet, and presses this sheet on the electrolyte membrane 3 1 is 
also preferred. 

[0041]Both the anode 32 and the cathode 33 are the gas diffusion electrodes formed by the carbon 
crossing woven with the thread which consists of carbon fiber. It may form by the carbon paper or 
carbon felt which consists of carbon fiber besides carbon crossing, and what is necessary is just to have 
sufficient gas diffusion nature and conductivity. 

[0042]The separator 30 is formed by the gas impenetrated conductive member, for example, the shaping 
carbon which compressed carbon and it presupposed gas un-penetrating. Drawing 2 is a top view 
showing signs that the separator 30 was seen from the field of one of these. The separator 30 is provided 
with six holes near [ the ] the circumference. That is, the pores 40, 41, and 42 which are three holes 
which adjoin along with this neighborhood are formed near the one side of the separator 30, and the 
pores 50, 5 1 , and 52 which similarly adjoin are formed near the neighborhood which counters around 
here. The separator 30 equips the both sides with the crevice of predetermined shape. As shown in 
drawing 2 . the crevice 90 which makes the pore 40 and the pore 41 open for free passage with the 
crooked shape, and the crevice 91 which makes the pore 41 and the pore 42 open for free passage with 
the shape similarly crooked are established in one field of the separator 30. Above-mentioned one field, 
the crevice 92 which opens the pore 50 and the pore 51 for free passage with the crooked shape 
similarly, and the crevice 93 which opens the pore 51 and the pore 52 for free passage with the shape 
similarly crooked are established also in the field of another side of the separator 30 (not shown). 
[0043] As shown in drawing I, when the separator 30 is laminated with the electrolyte membrane 31, the 
anode 32, and the cathode 33, forms the single cell 20 and constitutes the stack structure 15 further, each 
crevice forms a gas passageway between adjoining gas diffusion electrodes. Namely, the pores 40 and 
41 and the crevices 90 and 91 which make the pores 41 and 42 open for free passage, The pores 50 and 
5 1 and the crevices 92 and 93 which make the pores 5 1 and 52 open for free passage form the fuel gas 
flow route in a single cell between the surfaces of the adjoining anode 32 by forming the oxidizing gas 
passage in a single cell between the surfaces of the adjoining cathode 33. 

[0044] When the single cell 20 is laminated and the stack structure 15 is assembled, the pore 40 with 
which each separator 30 is provided forms the oxidizing gas supply manifold 60 which penetrates stack 
structure 15 inside to the laminating direction. The pore 41 forms the********** style manifold 61 
which similarly penetrates stack structure 15 inside to the laminating direction. The pore 42 forms the 
oxidizing gas exhaust manifold 62 which similarly penetrates stack structure 15 inside to the laminating 
direction. The pore 50 forms the fuel gas supply manifold 63 which similarly penetrates the stack 
strupjture 15 to the laminating direction, the pore 51 forms the fuel gas distribution manifold 64, and the 
- p'or^^forms the fuel gas exhaust manifold 65 (refer to drawing 2 ). It explains later that the gas within 
these gas passagewaies formed in the stack structure 15 flows in detail (see drawing 5 m entioned later). 
[0045] When assembling the stack structure 15 provided with each member explained above, it piles up 
one by one in order of the separator 30, the anode 32, the electrolyte membrane 31, the cathode 33, and 
the separator 30. The stack structure 15 which arranges the collecting electrode plates 36 and 37, the 
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electric insulating plates 38 and 39, and the end plates 80 and 85 one by one to the both ends, and is 
shown in drawing 3 is completed. 

[0046]the collecting electrode plates 36 and 37 -- gas, such as substantia-compacta carbon and a copper 
plate, - it is formed of a conductive member [ **** / un-], the electric insulating plates 38 and 39 are 
formed of insulation members, such as rubber and resin, and the end plates 80 and 85 are formed with 
metal, such as steel provided with rigidity. The output terminals 36A and 37A are formed in the 
collecting electrode plates 36 and 37, respectively, and an output of the electromotive force produced 
with the fuel cell constituted by the stack structure 15 is possible. Four pores are provided in the same 
position corresponding to the collecting electrode plate 36, the electric insulating plate 38, and the end 
plate 80. For example, the pores 70, 72, 73, and 75 are formed in the end plate 80 (refer to drawing 3) . 
The pore 70 and the pore provided in the same position corresponding to this in the collecting electrode 
plate 36 and the electric insulating plate 38 form the gas passageway which is open for free passage to 
the oxidizing gas supply manifold 60 mentioned already, when the stack structure 15 is constituted. The 
pore 72 and the pore provided in the same position corresponding to this in the collecting electrode plate 
36 and the electric insulating plate 38 form the gas passageway which is open for free passage to the 
oxidizing gas exhaust manifold 62 mentioned already, when the stack structure 15 is constituted. 
Similarly the pore 73 and the pore provided in the collecting electrode plate 36 and the electric 
insulating plate 38 corresponding to this, The pore 75 and the pore provided in the collecting electrode 
plate 36 and the electric insulating plate 38 corresponding to this form the gas passageway which is open 
for free passage to the fuel gas exhaust manifold 65 by forming the gas passageway which is open for 
free passage to the fuel gas supply manifold 63. 

[0047]when operating the fuel cell which consists of the stack structure 15, the pore 73 with which the 
end plate 80 is provided, and the fuel gas feed unit which is not illustrated are connected — hydrogen — 
rich fuel gas is supplied to the inside of a fuel cell. Similarly, when operating a fuel cell, the pore 70 and 
the oxidizing gas feed unit which is not illustrated are connected, and the oxidizing gas (air) containing 
oxygen is supplied to the inside of a fuel cell. Here, a fuel gas feed unit and an oxidizing gas feed unit 
are devices which perform humidification and application of pressure of the specified quantity to each 
gas, and are supplied to a fuel cell. When operating a fuel cell, the pore 75 and the fuel gas exhaust 
which is not illustrated are connected, and the pore 72 and the oxidizing gas exhaust which is not 
illustrated are connected. It is good also as using hydrogen gas with high purity besides [ which 
reformed and obtained hydrocarbon ] hydeogen-rich gas as fuel gas. 

[0048] Although the built-up sequence of each member when the stack structure 15 is constituted is as 
having mentioned already, in the field which touches the separator 30, a predetermined sealing member 
is provided in the periphery of the electrolyte membrane 31. This sealing member prevents fuel gas and 
oxidizing gas beginning to leak from each inside of a single cell, and it plays the role which prevents 
fuel gas and oxidizing gas from being mixed in the stack structure 15. 
[0049]The stack structure 1 5 which consists of each member explained above is held where 
predetermined thrust is applied to the laminating direction, and a fuel cell completes it. About the 
composition which presses the stack structure 15, since it was not concerned, the graphic display was 
abbreviated to the important section of this invention. In order to hold pressing the stack structure 15, It 
is good also as composition which binds the stack structure 15 tight using a bolt and a nut, or the stack 
member housing of predetermined shape is prepared, It is good also as composition which bends the 
both ends of stack member housing after storing the stack structure 15 inside this stack member housing, 
and makes thrust act on the stack structure 15. 

[0050]In the above-mentioned explanation, although it presupposed that the separator 30 is formed with 
the substantia-compacta carbon which compressed carbon and it presupposed gas un-penetrating, it is 
good also as forming according to different construction material. For example, it is good also as 
forming with baking body carbon or forming by a metallic member. When forming by a metallic 
member, it is desirable to choose the metal which has sufficient corrosion resistance. Or it is good also 
as covering the surface of a metallic member with the material which has sufficient corrosion resistance. 
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[0051] Although drawing 2 did not indicate, The separator 30 of this example is provided also with the 
pore for forming the cooling channel through which cooling water other than the pores 40-42 for 
forming the gas manifold which oxidizing gas passes, and the pores 50-52 for forming the gas manifold 
which fuel gas passes passes. The electrochemical reaction which advances with a fuel cell is an 
exoergic reaction, and is maintaining the temperature inside a fuel cell at the predetermined temperature 
requirement by circulating cooling water in the cooling channel formed of the above-mentioned pore. 
The pore for forming such a cooling channel can be provided near [ in which the pores 40-42, and 50-52 
are not formed / remaining ] the two sides in the separator 30. Since, as for no composition about 
circulation of cooling water, there is the Seki straw directly with the important section of this invention, 
the explanation beyond this about a cooling channel is omitted. 

[0052]In order to make the flow of the gas in a single cell intelligible, expressed the crevices 90 and 91 
with the separator 30 shown in drawing 1 and drawing 2 like concave structure with the flat bottom, but. 
Two or more convex structures of the predetermined shape which projects from the bottom are actually 
provided in these crevices 90 and 91 and crevices 92 and 93. An example of such a convex structure 
provided in the crevices 90, 91, 92, and 93 is shown in drawing 4 . Drawing 4 (A) is a top view showing 
signs that a part of pore 40 and crevice 90 were expanded, and drawing 4 (B) is a sectional view 
showing the situation of the A-A section in drawing 4 (A). As shown in drawing 4 , two or more heights 
94 which project from the bottom are formed in the crevice 90. A section is an approximately 
quadrangle, and each heights 94 of these are formed so that it may become same omitting each height. 
The end of each heights 94 has secured conductivity sufficient by the inside of a fuel cell by the field 
which touches the adjoining cathode 33 and touches this cathode 33, when the stack structure 15 is 
assembled. The oxidizing gas which passes through the oxidizing gas passage in a single cell is 
efficiently supplied to the catalyst bed of the electrolyte membrane 31 surface by colliding with the side 
of each heights 94 and being spread in the oxidizing gas passage in a single cell. 
[0053]Thus, the heights 94 provided in the crevice 90, Sufficient conductivity is secured by touching a 
gas diffusion electrode at the end, and the gas which passes the gas passageway in a single cell which 
the crevice 90 forms is diffused, electrochemical reaction is efficiently presented with oxidizing gas, and 
it has work of raising the capacity factor of gas. The same convex structure as the heights 94 in the 
crevice 90 is provided also in the crevices 91, 92, and 93, and the same work is carried out. In drawing 
4, although the heights 94 considered it as the section abbreviation quadrangle, they are good also as 
arranging the convex structure of different shape in a different position. It does not arrange dispersedly 
in each crevice like the heights 94, As a convex structure formed in each crevice, the convex structure of 
the shape of a rib continuously established along the flow direction of the gas in a channel can be 
formed, and it can also have composition divided into the fine slot which runs each crevice in parallel 
mutually, for example. When each crevice formed in the separator surface forms the gas passageway in 
a single cell within a fuel cell, gas just circulates between the gas manifolds formed of the pore which 
each crevice makes open for free passage. 

[0054]Next, it explains that the fuel gas in the fuel cell provided with the above composition and 
oxidizing gas flow. First, oxidizing gas is explained. Drawing 5 is an explanatory view which expresses 
the flow of the oxidizing gas within the stack structure 15 in three dimensions. As mentioned already, 
the oxidizing gas feed unit formed in the fuel cell exterior, The oxidizing gas (application-of-pressure 
air) which is connected to the pore 70 provided in the end plate 80, and is supplied from an oxidizing 
gas feed unit is introduced in the oxidizing gas supply manifold 60 via the pore provided in the position 
to which the electric insulating plate 38 and the collecting electrode plate 36 correspond. The oxidizing 
gas which passes through the inside of the oxidizing gas supply manifold 60 is drawn in each single cell 
20 in the gas passageway (oxidizing gas passage in a single cell) formed between the cathodes 33 
contiguous to the crevice 90 with which each separator 30 is provided. From the oxidizing gas passage 
in a single cell, the oxidizing gas led to the oxidizing gas passage in these single cells is diffused in the 
catalyst bed on the electrolyte membrane 31, and electrochemical reaction is presented with it in each 
single cell. Here, the remaining oxidizing gas that did not participate in electrochemical reaction once 
goes via the ********** style manifold 61 formed of the pore 41 provided in the separator 30. 
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[0055]In the ********** style manifold 61, the oxidizing gas which passes each each gas passageway 
in a single cell gathers, and circulation becomes possible mutually. In this ********** style manifold 
61, the oxidizing gas which these-gathered flows downward (refer to drawing 5 ). In each single cell 20, 
this oxidizing gas is led to the oxidizing gas passage in a single cell formed between the cathodes 33 
contiguous to the crevice 91 with which each separator 30 is provided via the pore 41 with which each 
separator 30 is provided. From the oxidizing gas passage in a single cell, the oxidizing gas led to the 
oxidizing gas passage in these single cells is diffused in the catalyst bed on the electrolyte membrane 31, 
and electrochemical reaction is presented with it in each single cell. Here, the remaining oxidizing gas 
that did not participate in electrochemical reaction is discharged by the oxidizing gas exhaust manifold 
62 formed of the pore 42 provided in the separator 30. 

[0056]In the oxidizing gas exhaust manifold 62, in the oxidizing gas supply manifold 60, while 
oxidizing gas passes for reverse, the oxidizing gas discharged from the oxidizing gas passage in a single 
cell formed in each single cell 20 joins. If the oxidizing gas which passed the oxidizing gas exhaust 
manifold 62 reaches the end of the stack structure 15, it will be discharged by the oxidizing gas exhaust 
linked to the pore 72 via the pore 72 provided in the end plate 80, and the pore provided in the position 
to which the collecting electrode plate 36 and the electric insulating plate 38 correspond. 
[0057] As mentioned above, although it explained that the oxidizing gas within the stack structure 15 
flowed, the same may be said of the fuel gas within the stack structure 15 flowing. The fuel gas feed unit 
formed in the fuel cell exterior, The fuel gas which is connected to the pore 73 provided in the end plate 
80, and is supplied from a fuel gas feed unit, It is introduced via the pore provided in the position to 
which the electric insulating plate 38 and the collecting electrode plate 36 correspond in the fuel gas 
supply manifold 63 formed of the pore 50 with which the separator 30 is provided. The fuel gas which 
passes through the inside of the fuel gas supply manifold 63 is led to the fuel gas flow route in a single 
cell (formed between the anodes 32 contiguous to the crevice 92) in each single cell 20, and 
electrochemical reaction is presented with it. The remaining gas that did not participate in 
electrochemical reaction among the fuel gas which passes the fuel gas flow route in a single cell in each 
single cell 20 once goes via the fuel gas distribution manifold 64 formed of the pore 51 provided in the 
separator 30. The fuel gas which went via these fuel gas distribution manifolds passes the fuel gas flow 
route in a single cell in each single cell 20 (formed between the anodes 32 contiguous to the crevice 93) 
again, and electrochemical reaction is presented with it. The remaining fuel gas that did not participate 
in electrochemical reaction is discharged by the fuel gas exhaust manifold 65 formed of the pore 52 
provided in the separator 30, joins mutually, and passes through the inside of a fuel gas exhaust 
manifold for reverse in the fuel gas supply manifold 63. If such fuel gas reaches the end of the stack 
structure 15, it will be discharged by the fuel gas exhaust linked to the pore 75 via the pore 75 provided 
in the end plate 80, and the pore provided in the position to which the collecting electrode plate 36 and 
the electric insulating plate 38 correspond. 

[0058] Although the direction into which the gas which passes an inside flows, respectively is for reverse 
in the above-mentioned explanation at the oxidizing gas supply manifold 60, the oxidizing gas exhaust 
manifold 62, and the fuel gas supply manifold 63 and the fuel gas exhaust manifold 65, It is good also as 
composition which gas passes in the same direction with the manifold of a supply side, and the manifold 
by the side of discharge. That is, the end which connects the oxidizing gas exhaust and the fuel gas 
exhaust and in which gas is supplied to the end-plate [ not the end plate 80 but ] 85 side in the stack 
structure 15 is better also as discharging gas than the end of an opposite hand. 

[0059]According to the fuel cell provided with the separator 30 of this example constituted as mentioned 
above. It has the********** style manifold and the fuel gas distribution manifold, and as the gas which 
passes each gas passageway in a single cell passes the gas passageway in a single cell, it once goes via 
these gas ** style manifold. It originates in the accuracy of the water of condensation mentioned already 
by this in a part of single cell which constitutes a fuel cell, and the uneven shape formed in the separator 
surface, Also when the flow of the gas which passes the gas passageway in a single cell has shown 
dispersion, the gas mass flow which passes the gas passageway in a single cell is equalized by going via 
a ** style manifold, and dispersion in the gas mass flow which went via the ** style manifold is 
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reduced. For example, in either of the single cells 20 to constitute, a fuel cell for the water of 
condensation, When the flow of the oxidizing gas which passes through the oxidizing gas passage in a 
single cell formed of the crevice 90 decreases and the oxidizing gas which passes through the inside of 
each single cell goes via the ********** style manifold which once gather, It is compensated with 
oxidizing gas from the single cell arranged in the neighborhood, and the flow of oxidizing gas becomes 
enough and the amount of oxidizing gas supplied in a specific single cell does not fall too much in the 
oxidizing gas passage in a single cell formed of the crevice 91. On the contrary, in either of the single 
cells 20 to constitute, a fuel cell for the water of condensation, Also when the flow of the oxidizing gas 
which passes through the oxidizing gas passage in a single cell formed of the crevice 91 decreases, in 
the oxidizing gas passage in a single cell of the upstream formed of the crevice 90, the oxidizing gas of 
quantity can be enough passed by being open for free passage with a ********** style manifold. 
Therefore, it can stop that originate in dispersion in the gas mass flow which passes each gas 
passageway in a single cell, and the performance of a fuel cell falls. 

[0060] Drawing 6 is with the fuel cell constituted using the separator 30 of this example, and the fuel cell 
constituted using the separator 130 shown in drawing 8 as a comparative example, and is the 
explanatory view which compared current/voltage characteristics. Although the separator 130 has the 
almost same shape as the separator 30 of this example, The single crevice 190 which does not have the 
structure corresponding to the pore 41 and the pore 51, for example, is formed continuously and has 
three flections in one field side of the separator 130 is formed (refer to drawing 8 ). Therefore, the fuel 
cell constituted using the separator 130 does not have a ********** style manifold and a fuel gas 
distribution manifold, and traffic of the gas which passes each gas passageway in a single cell is not 
once mutually attained on the way like the above-mentioned example. In the separator 130 shown in 
drawing 8 v to the composition which is common in the separator 30, the member number which added 
100 to the member number given to the separator 30 is given, and detailed explanation is omitted in it. 
The heights 94 provided in the crevice 90 of the separator 30 shown in drawing 4 also in the crevice 190 
of the separator 130 and the same heights are provided, and the separator 130, In an area equivalent to 
the case of the separator 30, conductivity shall be secured in contact with an adjoining gas diffusion 
electrode. 

[0061] As shown in drawing 6 . the fuel cell which is constituted by the separator 30 and has a 
********** style manifold and a fuel gas distribution manifold, It was constituted by the separator 130, 
and even if output current became large compared with the fuel cell which does not have a ********** 
style manifold and a fuel gas distribution manifold, higher output voltage was able to be maintained. 
That is, the fall of the performance of a fuel cell was able to be suppressed by forming a ** style 
manifold and equalizing the flow of the gas which passes the gas passageway in each single cell. 
[0062]The fuel cell constituted using the separator 30, When the situation where the gas flow rate which 
passes the gas passageway in a single cell falls in some single cells in the single cell which constitutes 
this fuel cell arises, The effect of equalizing the inclination of the rate of flow of the gas which passes 
each gas passageway in a single cell not only with the effect of equalizing the gas flow rate in the gas 
passageway in this single cell but with the whole fuel cell is done so. In each of the fuel cell constituted 
using the separator 30, and the fuel cell constituted using the separator 130, drawing 7 is an explanatory 
view showing the result of having investigated the distribution state of the rate of flow of the gas which 
passes each internal gas passageway in a single cell. Here, each fuel cell consisted of 100 sets of 
laminated single cells, and used the value which measured the rate of flow in case gas flows into each 
gas passageway in a single cell from a gas supply manifold as a rate of flow of the gas which passes 
through the inside of each single cell. 

[0063]The rate of flow of the gas which passes through the inside of the gas passageway in a single cell 
allocated by the upstream (side to which gas supply device and the gas exhaust were connected) end of 
the fuel cell was set to 100, and the gas flow rate in the remaining gas passageway in a single cell was 
expressed with this drawing 7 one by one as a relative value over this. Like the example mentioned 
already, in connecting a gas supply device and the gas exhaust to the end of the same side of a fuel cell, 
as for a gas flow rate, the upstream which is this connected end becomes late gradually towards the end 
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of an opposite hand (downstream) in a gas flow rate early most. Also in the fuel cell constituted using 
the separator 30, although a gas flow rate (going to the cell-numbers 100 side from the cell-numbers 1 
side in drawing 7) becomes slow toward the above-mentioned upstream to the downstream, As shown in 
drawing 7 . compared with the fuel cell constituted using the separator 130 which is a comparative 
example, the grade to which a gas flow rate becomes slow toward the downstream is small. 
[0064]Thus, according to the fuel cell using the separator 30 of this example, the inclination of the rate 
of flow of the gas which passes through each channel in a single cell becomes small, and with the whole 
fuel cell. Since the rate of flow of the gas which passes the gas passageway in a single cell is maintained 
at a high level, also in the single cell allocated in the above-mentioned downstream, the capacity factor 
of gas becomes high enough. Therefore, as shown in drawing 6 m entioned already, it is possible that it is 
that the fuel cell using the separator 30 shows high battery capacity also in the effect that gas flow rate 
sufficient with the whole fuel cell in this way is maintained. 

[0065] When the rate of flow of the gas which passes through each channel in a single cell with the 
whole fuel cell becomes quick, It can say that enough many flows of gas are maintained with the whole 
fuel cell, and the grade which pressurizes the gas supplied to a fuel cell in order to fully secure the gas 
mass flow in the field whose gas mass flow decreases most can be suppressed. When the capacity factor 
of gas becomes high enough with the whole fuel cell, the effect that the flow of the gas supplied to a fuel 
cell can be reduced is also acquired. In order to fully advance electrochemical reaction, the gas of the 
quantity exceeding the requirements of the gas theoretically calculated from the electric energy made to 
generate is usually supplied to a fuel cell. If the capacity factor of gas increases as described above, the 
gas volume supplied superfluously in this way can be stopped. By the ability to suppress the grade of the 
application of pressure of the gas volume supplied to a fuel cell, and gas, The electric energy consumed 
in order to stop the quantity of the fuel consumed for power generation or to pressurize the gas supplied 
to a fuel cell can be suppressed, and the energy efficiency of the whole system provided with a fuel cell 
can be raised. 

[0066] When gas passes the gas passageway in each single cell provided in each single cell in the fuel 
cell using the separator 30 in the above-mentioned example, gas flows into an abbreviated horizontal 
direction according to the shape of the crevice established in the separator surface, but. In each whole 
gas passageway in a single cell, gas flows into a lower part from the upper part. For example, oxidizing 
gas flows toward the lower part in which the pore 42 was formed from the upper part in which the pore 
40 was formed. Therefore, since the water of condensation produced in the gas passageway is also 
caudad led with the flow of gas, without opposing gravity, wastewater of the water of condensation from 
the gas passageway in a single cell becomes easy. Here, with the water of condensation produced in a 
channel, as mentioned already, the produced water which is produced in the cathode side in connection 
with electrochemical reaction and which was mentioned already, the steam beforehand added to 
distributed gas in order to prevent desiccation of an electrolyte membrane to a fuel cell before supplying 
gas, etc. condense within a gas passageway. 

[0067]In the fuel cell using the separator 30 of this example, the gas manifold is provided in the side of 
the fuel cell, and the gas supplied to each single cell flows in sideways to each gas passageway in a 
single cell. Therefore, it can stop that the water of condensation produced in the gas manifold takes up 
near a terminal area with the gas manifold in each gas passageway in a single cell, and bars the flow of 
gas. On the other hand, when the gas manifold is provided in the upper and lower sides of the fuel cell 
and gas is supplied from an upper gas manifold to each gas passageway in a single cell, the water of 
condensation in this gas manifold flows into the gas passageway in a single cell easily, and there is a 
possibility of blockading a gas passageway. 

[0068]In the separator 30 of the example mentioned already, the surface is quadrisected horizontally, In 
the field side which every two divided fields were made to continue, for example, was shown in drawing 
2, we considered it as the crevice 90 and the crevice 91, and decided to form the single ********** 
style manifold 61 by the pore 41 which makes these crevices 90 and 91 open for free passage. Here, an 
oxidizing gas (or fuel gas) ** style manifold is good also as providing more than one, and is shown in 
drawing 9 by making an example of the separator of such composition into the separator 230. Although 
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the surface of one of these is horizontally quadrisected like the separator 30, the separator 230 shown in 
drawing 9 . When this divided field forms four respectively separate crevices (crevice 290,291,292,293) 
and a fuel cell is constituted using the separator 230, these crevices form the oxidizing gas passage in a 
single cell between adjoining gas diffusion electrodes. The separator 230 is provided with five pores 
(pores 240 and 241,242,243,244). When a fuel cell is constituted using the separator 230, these pores 
form the gas manifold which oxidizing gas passes. 

[0069]Here, the pore 240 forms an oxidizing gas supply manifold, and this oxidizing gas supply 
manifold distributes the oxidizing gas supplied from the outside to the gas passageway in each single 
cell. The pore 242 forms an oxidizing gas exhaust manifold, and this oxidizing gas exhaust manifold 
makes the oxidizing gas discharged from the channel in each single cell join, and it leads it to the 
exterior of a fuel cell. The pore 241,243,344 forms a ********** style manifold and the oxidizing gas 
which passes through the oxidizing gas passage in each single cell formed in the single cell which 
constitutes a fuel cell once goes via each of these ********** style manifolds, respectively. 
[0070]The crevice 291 makes the pore 243 and the pore 241 open for free passage, the crevice 292 
makes the pore 241 and the pore 244 open for free passage, and the crevice 293 makes the pore 244 and 
the pore 242 for the above-mentioned crevice 290 to make the pore 240 and the pore 243 open for free 
passage, and open for free passage. Therefore, the oxidizing gas supplied from the outside is first 
introduced into the oxidizing gas passage in a single cell formed of the crevice 290 via the oxidizing gas 
supply manifold formed of the pore 240. The oxidizing gas which passed through the oxidizing gas 
passage in this single cell passes through the oxidizing gas passage in a single cell formed of the crevice 
291, after going via the ********** style manifold formed of the pore 243. Then, repeat the same 
operation and it goes via the ********** style manifold formed of the pore 241, After going via the 
********** style manifold which passes through the oxidizing gas passage in a single cell formed of 
the crevice 292, and is formed of the pore 244, It passes through the oxidizing gas passage in a single 
cell formed of the crevice 293, and is discharged by the exterior of a fuel cell via the oxidizing gas 
exhaust manifold formed of the pore 242. 

[0071] According to the fuel cell constituted using such a separator 230, equalize the flow of the 
oxidizing gas supplied to the gas passageway in each single cell like the above-mentioned example 
using the separator 30, and. The rate of flow of gas can be kept high enough with the whole fuel cell, 
and it can prevent the performance of a fuel cell falling. Since there are many ********** style 
manifolds compared with the case where the separator 30 is used especially, the effect which equalizes 
the flow of the oxidizing gas which passes through the inside of each single cell can be heightened 
further. 

[0072] Although we decided to form a gas ** style manifold by both the channel of oxidizing gas, and 
the channel of fuel gas in the fuel cell using the separator 30 of the example mentioned already, It is 
good also as providing only in one of channels, and a suitable effect is acquired also when such a gas ** 
style manifold is formed in one of channels. Although we decided that the manifold which fuel gas 
passes provides only a couple and a gas ** style manifold is formed only in the oxidizing gas passage 
side in the separator 230 shown in drawing 9 , the above-mentioned effect by equalizing the flow of 
oxidizing gas also in such a case can fully be acquired. The above-mentioned effect by the flow of fuel 
gas equalizing from the first also as forming a ** style manifold only in the fuel gas flow route side can 
be acquired. In forming a gas ** style manifold only in one of channels, in order to form a gas ** style 
manifold in the gas passageway of another side, it is not necessary to provide a pore, and shaping of a 
separator becomes easier. 

[0073]Although the surface of the separator was horizontally quadrisected in the example mentioned 
already, it is good also as dividing the separator surface into a different number and forming a gas ** 
style manifold. Such an example is shown below. Drawing 10 is a top view showing the composition of 
the separator 330 which divided the separator surface into two horizontally. In the fuel cell constituted 
using the separator 330, the oxidizing gas passage in a single cell is formed of the crevice 390,391 
which divided the surface of the separator 330 two and was provided, moreover - such a fuel cell - of 
the pore 342, an oxidizing gas supply manifold forms an oxidizing gas exhaust manifold by the pore 
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340, it is formed, and a ********** s tyle manifold is formed of the pore 343. The oxidizing gas 
distributed to each single cell from the oxidizing gas supply manifold, It passes through the oxidizing 
gas passage in a single cell which the crevice 390 forms, the gas passageway in a single cell which the 
crevice 391 forms after that is passed via [a********** style manifold ] once, and it is discharged 
outside via an oxidizing gas exhaust manifold. 

[0074]The top view showing the composition of the separator 430 which trichotomized the separator 
surface is shown in drawing 11 . In the fuel cell constituted using the separator 430, the oxidizing gas 
passage in a single cell is formed of the crevice 490,491,492 which trichotomized the surface of the 
separator 430 horizontally and was provided, moreover — such a fuel cell — of the pore 442, an 
oxidizing gas supply manifold forms an oxidizing gas exhaust manifold by the pore 440, it is formed, 
and a ********** style manifold is formed of the pore 443,444. The oxidizing gas distributed to each 
single cell from the oxidizing gas supply manifold passes through the oxidizing gas passage in a single 
cell which each of the crevice 490,491,492 forms one by one. In that case, it goes via the********** 
style manifold which makes the continuous oxidizing gas passages in [ of two ] a single cell open for 
free passage one by one. The oxidizing gas which passed the gas passageway in a single cell which the 
crevice 492 forms is discharged outside via an oxidizing gas exhaust manifold. 
[0075] Drawing 12 is a top view showing the composition of the separator 530 which divided the 
separator surface into six. One surface of the separator 530 is made open for free passage, respectively, 
three of every fields which divided the surface of the separator 530 into six horizontally are provided in 
it, and the crevice 590,591 which has two flections, respectively is established in it. In the fuel cell 
constituted using the separator 530, the oxidizing gas passage in a single cell is formed of these crevices 
590,591. moreover such a fuel cell — of the pore 542, an oxidizing gas supply manifold forms an 
oxidizing gas exhaust manifold by the pore 540, it is formed, and a ********** style manifold is 
formed of the pore 543. The oxidizing gas distributed to each single cell from the oxidizing gas supply 
manifold, It passes through the oxidizing gas passage in a single cell which the crevice 590 forms, the 
gas passageway in a single cell which the crevice 591 forms after that is passed via [ a ********** style 
manifold ] once, and it is discharged outside via an oxidizing gas exhaust manifold. Although the pore 
for forming a ********** style manifold decided to provide only one place in the separator 530, in 
order to form two or more ********** style manifolds, it is good also as providing many pores. For 
example, it is good also as providing a pore in the flection which the crevice 590 and the crevice 591 
have, and forming a ********** style manifold further by such a pore. 

[0076]Thus, by dividing the separator surface into two or more fields, forming the crevice for forming 
the gas passageway in a single cell, and forming a gas ** style manifold by these crevices and a pore 
open for free passage, The flow of the gas which passes the gas passageway in a fuel cell can be 
equalized, and the effect mentioned already can be acquired. Although while showed drawing 10 - 
drawing 12 and the above explanation explained the field side, i.e., an oxidizing gas passage, to them, 
Also about the fuel gas flow route provided in another field side, by having same composition, the flow 
of the gas which passes a gas passageway can be equalized and the performance of a fuel cell can be 
raised. Here, shape of the crevice formed in the separator surface is made fine, the gas mass flow which 
passes the position of the gas passageway in a single cell increases, the diffusibility of gas improves, and 
the rate of gas utilization increases, so that the cross-section area of the gas passageway formed of such 
a crevice is made small. Since the water of condensation becomes is easy to be blown away and the 
water of condensation becomes difficult to stagnate in the gas passageway in a single cell so that the gas 
mass flow which passes the gas passageway in a single cell increases and a gas flow rate becomes quick, 
the wastewater nature in the gas passageway in a single cell improves. However, if a passage sectional 
area is made small in this way, the pressure loss ai the time of gas passing the gas passageway in a 
single cell will also go up. The energy required in order that the rise of the pressure loss at the time of 
gas passing may pressurize the gas supplied to a fuel cell is made to increase, and there is a possibility of 
leading to decline in the energy efficiency of the whole system provided with a fuel cell. Therefore, 
what is necessary is just to determine the fineness of the shape of a crevice suitably in consideration of 
the effect that the rate of gas utilization improves by making it fine, the process tolerance demanded 
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when forming the influence of the pressure loss which increases by this, and a separator, etc. 
[0077]The crevice formed in the separator surface in order to form the gas passageway in a single cell is 
made to diffuse the gas which passes through a channel in explanation of the separator 30, as shown in 
drawing 4. and two or more heights which secure conductivity between a separator and a gas diffusion 
electrode are provided in it. Here, if the shape of the crevice established in the separator surface is fine 
enough and the diffusibility of gas and the conductivity between gas diffusion electrodes are fully 
secured, it is not necessary to establish such a convex structure corresponding to the heights 94 in a 
crevice. 

[0078] Although the all once considered the gas which passes the gas passageway in a single cell formed 
of the predetermined crevice established in the separator surface via the gas ** style manifold in the 
example mentioned already as the composition which flows into each single cell again after that, A part 
of gas which passes the gas passageway in a single cell is good also as composition which does not go 
via a gas ** style manifold. As an example of such composition, the composition (composition by the 
side of the field which forms an oxidizing gas passage) of the separator 630 is shown in drawing 13 . The 
separator 630 is provided with the crevice 690 which quadrisected the surface horizontally and made 
these open for free passage one by one, and the pore 640,641,642. In the fuel cell constituted using the 
separator 630. After the oxidizing gas supplied to each single cell from the oxidizing gas supply 
manifold formed of the pore 640 passes through the oxidizing gas passage in a single cell formed of the 
crevice 690, it is discharged by the oxidizing gas exhaust manifold formed of the pore 642, and is drawn 
out of a fuel cell. 

[0079]Here, the crevice 690 which forms the oxidizing gas passage in a single cell is a field where the 
shape is crooked on the separator 630, and is open for free passage with the pore 641 which forms a 
********** style manifold. In the separator 30 of the example mentioned already, although the crevices 
90 and 91 are open for free passage via the pore 41, they are divided by the pore 41 as a structure of a 
crevice. The crevice 690 with which the separator 630 is provided is not necessarily divided by the pore 
641 in this way, and is opening from the pore 640 to the pore 642 for free passage by the crevice 
structure formed continuously. That is, although the pore 641 is open for free passage with this crevice 
690 in the end (outside of crookedness) at which the crevice 690 is crooked and it is formed along with 
one side of the separator 630, the crevice is formed continuously, without the field (inside of 
crookedness) which adjoins the pore 641 being divided by the pore 690. Therefore, although a part of 
oxidizing gas which passes through the oxidizing gas passage in a single cell once goes via the 
********** style manifold formed of the pore 641 on the way, Without going via a ********** style 
manifold, the remaining oxidizing gas passes through the oxidizing gas passage in a single cell which 
the crevice 690 forms, and is discharged by the oxidizing gas exhaust manifold. In drawing 13 . although 
only the situation by the side of one field of the separator 630 (side which forms the oxidizing gas 
passage in a single cell) was shown, the field side (side which forms the fuel gas flow route in a single 
cell) of another side is formed similarly. Namely, the fuel gas supplied to each single cell from the fuel 
gas supply manifold, Can draw the fuel gas flow route in a single cell which the crevice 690 and the 
same crevice form, and the part goes via the fuel gas distribution manifold which the pore 641 and the 
same pore form, and. The remaining fuel gas is drawn to a fuel gas exhaust manifold by the fuel gas 
flow route in a single cell which the above-mentioned crevice forms, without going via a fuel gas 
distribution manifold. 

[0080]According to the separator 630 of such composition, in the field in which a crevice (gas 
passageway in a single cell) is crooked. By passing a part of gas which passes the gas passageway in a 
single cell, without making it go via a ** style manifold, the pressure loss of the gas in such a flection 
can be stopped, and the bias of the flow of gas can be stopped. As mentioned already, when the 
composition which makes small the passage sectional area of the gas passageway in a single cell formed 
on a separator increases the gas mass flow and the rate of flow which pass through the inside of a 
channel, it is useful. However, in order to make a passage sectional area small, when providing a 
flection (part which changes the flow direction of gas) in the gas passageway in a single cell like the 
example mentioned already, in such a flection, the pressure loss of gas becomes large, and the flow of 
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gas will be confused and a bias will be produced with a flow. Although what is necessary is just to 
expand the depth in a flection in order to reduce the pressure loss in a flection, in order to expand the 
depth in a flection, it is necessary to enlarge a pore with the composition which divides a crevice by a 
pore like the example mentioned already. Such composition will enlarge area of a pore to the whole 
separator, and the rate of an available area falls to electrochemical reaction, and it cannot adopt it as it 
easily. If it has composition which a crevice follows by the inside of a flection like the above-mentioned 
separator 630, it can suppress that can fully secure the depth in a flection, without enlarging area of a 
pore, a channel is narrowed down by a flection, and a pressure loss increases. 
[0081]The separator 630 which established the communicating structure whose passage of gas is 
attained without drawing 14 g oing via a gas ** style manifold in the flection of the gas passageway in a 
single cell, It is a fuel cell using each with the separator 30 which divided the crevice by the pore by the 
above-mentioned flection, and is an explanatory view showing the result of having carried out the 
simulation of signs that gas flows. Drawing 14 (A) expresses the result of having used the separator 630, 
drawing 14 (B) expresses the result of having used the separator 30, and all express the pressure 
distribution in a gas ** style manifold on the field of a predetermined separator. As shown in drawing 14 
(B), in using a separator provided with the crevice divided by the pore, within the gas ** style manifold 
which a pore forms, a very high pressure arises and the pressure loss at the time of gas passing the gas 
passageway in a single cell by this becomes large. On the other hand, as shown in drawing 14 (A), when 
using a separator provided with the crevice which has the communicating structure which can pass gas, 
without going via a ** style manifold, the pressure produced within a gas ** style manifold is reduced, 
and the pressure loss at the time of gas passing the gas passageway in a single cell is stopped. 
[0082] Although drawing 14 showed only the pressure distribution in a gas ** style manifold, In the gas 
passageway in a single cell connected to a gas ** style manifold by adjoining a gas ** style manifold 
and establishing the above-mentioned communicating structure, the effect of a pressure loss being 
stopped and also being hard to produce the bias of the flow of gas is acquired. Producing a high pressure 
especially by the predetermined part in a gas ** style manifold, as shown in drawing 14 (B). If the 
pressure loss of the gas at the time of passing through the inside of a ** style manifold is large, in the 
downstream of a gas ** style manifold, a bias will arise with the flow of gas — the field to which the rate 
of flow of gas falls remarkably produces. Thus, if the flow of gas becomes uneven by the gas 
passageway in a single cell, the efficiency in which electrochemical reaction advances will vary by a 
place. If a gas ** style manifold is adjoined and the above-mentioned communicating structure is 
established like [ in the case of using the separator 630 ], it can stop that a bias arises with the flow of 
gas, and the efficiency of electrochemical reaction can fully be secured on the field of the whole 
separator. 

[0083] Also when the composition which adjoins a gas ** style manifold like the separator 630, and 
establishes the above-mentioned communicating structure miniaturizes a fuel cell more, it is effective. 
Namely, although the composition which makes the pore for forming a gas manifold smaller as 
composition which miniaturizes a fuel cell can be considered without reducing battery capacity, If a gas 
** style manifold is adjoined and the above-mentioned communicating structure is established, even if it 
makes a pore small in this way, the pressure loss at the time of gas passing can become large too much, 
and it is sufficient, and can stop that the inconvenience that the flow of gas worsens arises. In such a 
case, since a part of gas which passes the gas passageway in a single cell goes via a gas ** style 
manifold, miniaturizing a fuel cell, can acquire the effect which equalizes a gas mass flow, and. By not 
going via a gas ** style manifold, the remaining gas can secure the flow of sufficient gas. 
[0084]In the separator of the example mentioned already, the gas passageway in a single cell which the 
crevice provided on the separator forms is open for free passage with the gas ** style manifold in the 
flection by which the flow direction of the gas which passes through the inside of this channel is 
changed. Here, the pore which is provided in a separator and forms a gas ** style manifold within a fuel 
cell is formed along with the predetermined neighborhood in the periphery of a separator. In such a 
separator, it is also desirable for the distance of the rim of a separator and the above-mentioned pore to 
have composition which becomes large in the end of a pore. Such composition is explained using 
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drawing 15 , 

[Q085] Drawing 15 (A) expresses the composition to which the distance of the rim of a separator and the 
above-mentioned pore becomes large in the end of a pore, and drawing 15 (B) expresses composition 
with a constant distance of the rim of a separator, and the above-mentioned pore. Although drawing 15 
expresses only the neighborhood of the end of the pore which forms a gas ** style manifold among the 
structures of a separator, The separator shown in drawing 15 (B) was the same as the separator 30 of the 
example mentioned already, and it has the same composition as the separator 30, and other parts which 
the separator 30A shown in drawing 15 (A) does not illustrate, either gave the same number as the 
separator 30 to the common member, and omitted explanation. The separator 30A is provided with the 
pore 41 A which forms a ********** style manifold like the pore 41 in the separator 30. In the end of 
the pore 41 A, only the side near the rim of the separator 30A inclines gently inside the separator 30A, 
and the periphery of the pore 41 A is formed so that the end of the pore 41 A may become thin gradually 
by this. 

[0086] According to the separator 30A constituted in this way, the fuel cell which was more excellent in 
endurance can be constituted. As mentioned already, in forming a gas ** style manifold by the pore 
provided in the separator, In order that the gas which passes the gas passageway in a single cell may 
change a flow direction in the flection of the gas passageway in a single cell in which the gas ** style 
manifold was formed (refer to the solid line arrow in drawing 15 (B)). In each separator which 
constitutes a fuel cell, the power of going to the outside direction of a separator works in the pore which 
forms a gas ** style manifold (refer to the dashed line arrow in drawing 1 5 (B)). Especially in the 
separator peripheral area near the end of the pore which forms a gas ** style manifold, such outward 
stress is concentrated and committed with each separator. Thus, the position which power concentrates 
and is committed is illustrated in the separator 30 of drawing 15 (B). Although enlargement of a fuel cell 
is suppressed by bringing the pore 41 close to the rim of the separator 30 as much as possible, and 
providing, Thus, if distance of the pore 41 and a separator rim is made small, as shown in drawing 15 
(B), stress will concentrate on a thin member, and it will become a problem when fully securing the 
intensity and endurance of a fuel cell. If the pore 41 A is formed like the separator 30A shown in drawing 
15 (A) so that distance with the rim of a separator may become large in the end, sufficient intensity to 
the above-mentioned stress can be realized, and the endurance of a fuel cell can fully be secured. As 
described above, in order to attain desired intensity according to the composition to which the shape of 
the pore 41 A is made for distance with the rim of a separator to become large in the end, without 
forming the whole pore 41 A in the distance more from a separator rim, In order to secure the intensity of 
a separator, the whole separator and by extension, the whole fuel cell are not enlarged. 
[0087] When forming the shape of the pore 41 A so that distance with the rim of a separator may become 
large in the end, as shown in drawing 15 (A), If only the side near the rim of the separator 30A among 
the peripheries of the pore 41 considers it as the shape which inclines gently inside the separator 30A as 
it goes to the end of the pore 41, the gas which passes the gas passageway in a single cell is led to this 
shape that inclines gently, and it can be more smoothly flowed through it. Like drawing 15 (B). if the 
corner is formed in the end of the pore 41, the gas which passes the flection of the gas passageway in a 
single cell will produce a turbulent flow in this corner, and the pressure loss of gas will become still 
larger by this. By forming a channel like drawing 15 (A) in accordance with the direction into which gas 
flows, such a pressure loss can be stopped and the flow of gas can be made smooth. Although the 
channel side of oxidizing gas was expressed with drawing 15 . the above-mentioned effect can be 
acquired by forming a gas ** style manifold in the channel side of fuel gas by a same-shaped pore. 
Although only one side was expressed with drawing 1 5 among the ends of the pore which forms a gas 
** style manifold, the above-mentioned effect of securing the intensity of a separator and making the 
flow of gas smooth can be further enlarged by considering it as the shape which described both ends 
above. 

[0088] Although the pore which forms a gas ** style manifold decided that the flection of the crevice 
which forms the gas passageway in a single cell, i.e., near the peripheral part of a separator, provides in 
the example mentioned already, Even if it forms a gas ** style manifold by the pore provided in the field 
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to which separators differ, the effect which equalizes the rate of flow of the gas which passes a gas 
passageway can be acquired. An example of such composition is shown in drawing 16 a nd drawing 17 
as the separator 730 and the separator 830, respectively. 

[0089] Drawing 16 is a top view showing the composition (composition by the side of the field which 
forms an oxidizing gas passage) of the separator 730. The surface of the separator 730 is quadrisected 
horizontally and the crevice 790,791,792,793 is established in each divided field. In the fuel cell 
constituted using the separator 730. The crevice 790,791,792,793 established in the surface of the 
separator 730, This order is open for free passage, the oxidizing gas passage in a single cell is formed, of 
the pore 742, an oxidizing gas supply manifold forms an oxidizing gas exhaust manifold by the pore 
740, it is formed, and a ********** style manifold is formed of the pore 743,744,745. 
[0090] Although the pore 743 makes the crevices 790 and 791 open for free passage, the pore 744 makes 
the crevices 791 and 792 open for free passage here and the pore 745 is making the crevices 792 and 793 
open for free passage, Unlike the pore which forms a gas ** style manifold in the example mentioned 
already, these pores are provided in the central part twist from that of the separator. That is, it does not 
provide in the flection projected toward the separator peripheral part from the crevice established in the 
separator surface, but it is provided so that the end sides of the crevice which adjoins each other may be 
opened for free passage (refer to drawing 16 ). 

[0091] Drawing 17 is a top view showing the composition (composition by the side of the field which 
forms an oxidizing gas passage) of the separator 830. The surface of the separator 830 is trichotomized 
horizontally, near [ the ] the 2nd step of middle forms the crevice 890 continuously with the first step, 
and even the 3rd step forms the crevice 891 continuously from near the 2nd step of middle. As for the 
connection section of the crevice 890 and the crevice 891, i.e., near the central part of the separator 830, 
the pore 843 which makes these crevices open for free passage is formed (refer to drawing 17) . In the 
fuel cell constituted using the separator 830. This order is open for free passage, and the crevice 890,891 
established in the surface of the separator 830 forms the oxidizing gas passage in a single cell, Of the 
pore 842, an oxidizing gas supply manifold forms an oxidizing gas exhaust manifold by the pore 840, it 
is formed, and a ********** style manifold is formed of the pore 843. 

[0092] Although we decided to form such a gas ** style manifold only in the channel side of oxidizing 
gas in the separators 730 and 830 shown in drawing 1 6 and drawing 17 . it is good also as forming the 
same gas ** style manifold also as the channel side of fuel gas. 

[0093]Thus, the pore which forms a gas ** style manifold, The gas ** style manifold good also as 
providing in which field on a separator and formed of a pore, If the gas which is open for free passage 
with the gas passageway in each single cell formed of the crevice established in the separator surface, 
and passes through the inside of each single cell is able to once go via this gas ** style manifold, The 
effect of making the flow of the gas which passes the gas passageway in a fuel cell equalizing can be 
acquired. Therefore, it adds to the number of partitions on the separator for providing a crevice, or the 
number of ** style manifolds, They can be designed freely, the position of the pore for forming a ** 
style manifold, etc. taking into consideration suitably the energy efficiency of the whole system 
provided with a fuel cell, the restrictions on the space in which a fuel cell should be installed, etc. 
[0094] As for this invention, although the example of this invention was described above, it is needless 
to say that it can carry out with the aspect which becomes various within limits which are not limited to 
such an example at all and do not deviate from the gist of this invention. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However, in the gas separator for fuel cells indicated by 
above-mentioned drawing 18 a nd gazette. The hole which the gas supplied to the gas passageway in this 
single cell passes in the gas passageway in a single cell with which each single cell is provided ( drawing 
18 the pore 940 and the pore 950), And since there was only one hole ( drawing 18 t he pore 942 and the 
pore 952) which the gas discharged from the gas passageway in a single cell passes at a time, 
respectively, there was a problem that there was a possibility that the ** style of gas to each single cell 
which constitutes a fuel cell may become uneven. For example, when the produced water etc. which are 
produced in connection with electrochemical reaction condense in the channel of gas, if this water of 
condensation stagnates near the terminal area of a gas manifold and the gas passageway in a single cell, 
and in the gas passageway in a single cell, The resistance to the flow of gas will arise in the gas 
passageway in a single cell corresponding to the part in which this water of condensation stagnated, and 
the flow of gas will be barred. Thus, by the single cell in which the supply state of gas got worse, since 
electrochemical reaction will not fully advance, with the whole fuel cell, output voltage shows 
dispersion between each single cell, and there is a possibility that the performance of a fuel cell may fall. 

[0009]Here, the water of condensation produced in a gas passageway is explained. The water of 
condensation produced all over the channel of oxidizing gas originates in the produced water produced 
in the cathode side in connection with electrochemical reaction. Below, the electrochemical reaction 
which advances by each single cell which constitutes a polymer electrolyte fuel cell is expressed. 
[0010] 

H 2 ->2H + +2e-~(l) 

(1/2) 0 2 +2H + +2e " -> H 2 0 - (2) 
H 2 +(l/2) 0 2 -> H 2 0 -- (3) 

[001 1](1) The reaction which a formula shows the reaction [ reaction / by the side of an anode ] by the 
side of a cathode of (2) types, and is shown in (3) types as the whole cell advances. Thus, in a polymer 
electrolyte fuel cell, produced water arises by the cathode side with advance of a cell reaction. Although 
the produced produced water is evaporated in the oxidizing gas currently supplied to the cathode side 
and it is discharged out of a fuel cell with oxidizing gas, When the field where temperature is low is all 
over the time with many amounts of produced water, and the channel through which oxidizing gas flows 
selectively, produced water may condense in the channel of oxidizing gas, and the water of condensation 
may stagnate in a channel. 

[0012]In the anode side, although produced water does not arise in connection with electrochemical 
reaction, the fuel gas supplied to the anode side usually humidifies beforehand, before supplying a fuel 
cell. Namely, when the reaction shown in the above-mentioned (1) formula by the anode side advances, 
the produced proton will be in the state where water runs short, by the anode side of a solid electrolyte in 
order to move toward the cathode side in the state where it hydrated with the water molecule in the 
inside of a solid-electrolyte membrane, but. Dryness of a solid electrolyte has prevented desiccation of 
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the solid-electrolyte membrane by supplying the fuel gas usually beforehand humidified as described 
above in order to reduce the conductivity of a solid electrolyte. Therefore, the steam added to this fuel 
gas may condense in the channel of fuel gas. Thus, when the water of condensation produced in the 
channel of oxidizing gas or the channel of fuel gas stagnates and the supply state of gas gets worse in 
some single cells, there is a possibility that the performance of the whole fuel cell may get worse. 
[0013]The problem that output voltage will vary between each single cell which constitutes a fuel cell 
may originate in the accuracy at the time of the above-mentioned water of condensation becoming a 
cause, and also fabricating the gas separator for fuel cells, and may be produced. In order to form a gas 
passageway, when the accuracy of shaping is insufficient in the rugged structure formed in the gas 
separator surface (i.e., when the depth of the formed unevenness has dispersion), The passage resistance 
at the time of gas passing the gas passageway in a single cell will vary for every single cell, and the gas 
volume supplied for every single cell will vary. Therefore, it originated in the accuracy at the time of 
fabricating a gas separator in the fuel cell using the gas separator known conventionally, output voltage 
varied between each single cell, and there was a possibility that the performance of the whole fuel cell 
might get worse. 

[0014]The distribution method of the gas in the gas separator for fuel cells, fuel cell, and fuel cell of this 
invention solved such a problem, was made for the purpose of preventing battery capacity from the flow 
of the gas which passes through the inside of each single cell becoming uneven, and falling, and took the 
next composition. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is an exploded perspective view showing the composition of the single cell 20 which is a 

basic unit of the stack structure 15 which constitutes the fuel cell of the 1st example. 

[Drawing 2] It is a top view showing the composition of the separator 30. 

[Drawing 3] It is a perspective view showing the appearance of the stack structure 15. 

[Drawing 4] It is an explanatory view showing the situation of the heights 94 provided in the crevice 90. 

[Drawing 5] It is an explanatory view which expresses the flow of the oxidizing gas within the stack 

structure 15 in three dimensions. 

[Drawing 6] It is an explanatory view showing the current/voltage characteristics in the fuel cell 
constituted using each of the separator 30 and the separator 130. 

[Drawing 7] In the fuel cell constituted using each of the separator 30 and the separator 130, it is an 
explanatory view showing the situation of the rate-of-flow relative value in each single cell which 
constitutes a fuel cell. 

[Drawing 8] It is a top view showing the composition of the separator 130 used as a comparative 
example. 

[Drawing 9] It is a top view showing the composition of the separator 230. 
[Drawing 10] It is a top view showing the composition of the separator 330. 
[Drawing ll] It is a top view showing the composition of the separator 430. 
[Drawing 12] It is a top view showing the composition of the separator 530. 
[Drawing 13] It is a top view showing the composition of the separator 630. 

[Drawing 14] It is an explanatory view showing the result of having carried out the simulation of the 
situation of the flow of the gas in a gas ** style manifold. 

[Drawing 15] It is an explanatory view showing the composition of the end of the pore which forms a 
gas ** style manifold. 

[Drawing 16] It is a top view showing the composition of the separator 730. 
[Drawing 17] It is a top view showing the composition of the separator 830. 

[Drawing 18] It is a top view showing the composition of the separator 930 which is an example of a 
separator known conventionally. 
[Description of Notations] 
15 — Stack structure 
20 - Single cell 

30 — Separator 

3 1 — Electrolyte membrane 

32 — Anode 

33 - Cathode 

36, 37 - Collecting electrode plate 
36A, 37A - Output terminal 
38, 39 - Electric insulating plate 
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40-42 - Pore 
50-52 - Pore 

60 - Oxidizing gas supply manifold 

61 - ********** s tyi e manifold 

62 ~ Oxidizing gas exhaust manifold 

63 ~ Fuel gas supply manifold 

64 - Fuel gas distribution manifold 

65 — Fuel gas exhaust manifold 
70, 72, 73, 75 -- Pore 

80, 85 - End plate 
90,91,92, 93 --Crevice 
94 - Heights 
130 — Separator 
190 -- Crevice 
230 ~ Separator 
240, 241,242,243,244 - Pore 
290,291,292,293 --Crevice 
330 - Separator 
340,342,343 -- Pore 
390,391 - Crevice 
430 - Separator 
440,442,443,444 - Pore 
490,491,492 -- Crevice 
530 — Separator 
540,542,543 Pore 
590,591 « Crevice 
630 — Separator 
640-642 - Pore 
690 - Crevice 
730 - Separator 
740,742,743-745 - Pore 
790-793 - Crevice 
830 - Separator 
840,842,843 - Pore 
890,891 - Crevice 
930 « Separator 
940,942,950,952 - Pore 
990 - Crevice 
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